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CULTIVATION OF THE POTATO IN WESTERN AUSTRALIA. 

((}. N. r^owL, Ifilc Senior Potato Insjjeetor. ) 

Tlie potato, besides bein^- a most important article of diet in practically every 
civilised counti’v of tlu‘ wor'ld, prodm^es the ,i>Teafest weight of food p(vr acre. 
Measured by tin* bnsliel, tin* ndnrn from an at're will far exaaaMl lhal of any of the 
f^reat cereal ci’ops. 

One very important f(\‘itiire of the potato crop is (In* place wliirdi it ot'cnpies 
in a jvro|»(‘r system of cro]) rotation, jiartitmlarly in lands wlii('li have been in culti- 
vation for some years. It must fie admitted, however, that tiiis useful function is 
too often overlooked in this State, a.nd the tendency is to plant land with ] iota toes 
year afti'r y(*ar with a subsecjmmt flepletion of .soils and diminution of the ridui’u. 

SOILS AND LOCALITV. 

For the ))roduction of maximum ])otato croiis, menial w(\ather eoiulitions and 
a. I’ich, loamy, well-drained soil, totrether with ade({uate moist ui*e, ar(‘ ideal. The 
potato, however, with jiroper tr(‘alment, will produce satisfactory yields in sand 
or clay, but due allowances must be made under smdi conditions. No soil, fiow- 
ever riidi, is too f^ood for this crop, as it is a heavy feeder. 

Oenerally speakini’’, the southern coastal areas of this State are the most 
suited to successful potato production, mainly owin<.i^ to the assured i*aintall and 
the fact that two distinct crojis, the ‘‘^cneraT’ or winter iilanted crop and the 
summer planting, are possible. Other localities are restricted to ('ro|>ping in the, 
.season Avhen sufficient moisture is available, nanudy, in the winter months. 

Unless the grower finds it necessary to plant on new land at once, soils left 
in rough fallow from the yirevious season will give a considerably greater return, 
although very often the otierations of “breaking up’' and potato planting are 
combined with success. This method is often employed in heavily-timbered land, 
where partial clearing is adopted, the proceeds of the croj) being devoted to the 
completion of the clearing. However, every opportunity should be availed of to 
inm-ease the chances of bigger yields by fallowing, and aerating and sweetening 
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the soil prior to planting. It is hardly reasonable to expect soils which are im- 
properly treated to make adequate returns. 

Before the soil is finally decided upon, it is wise to avoid any locality where 
frost is likely to occur, as a pi‘omising crop may be ruined by tliis agency in the 
course of a few hours. 

In the winter planting, for this reason, a westerly slope should be selected, if 
possible, as even when the plants are covered with frost, the warming atmosphere 
will generally disperse it before the direct rays of the sun can strike and bring 
about sudden thawing which causes the damage. 

It may be well, just here, to explain briefly how the damage due to frost- 
bite on plants is brought about. Much, of course, depends on the stage of growth, 
as a tender sappy condition is much more susceptible to damage than a hardened 
woody growth. As the temperature falls to about freezing point, the plant saps 
are drawn out of the plant cells in the form of pure water, and eventually frozen. 
Should the thawing be sudden, however, as is the ease when the rays of the sun 
strike directly on the plant, this essential water is not reabsor))ed by the plant cells, 
and death takes place. 

The effect is much the same as in a drought-stricken plant or one burnt by 
the sun, the lack of moisture in each case being the cause of death. 

A small garden i)lot of potatoes or other plants susceptible to frost bite may 
often be savcff from destruction when the frost is noticed on them by watering 
the plants with ice-cold water, which brings about a gi'adual thawing. 

DRAINAGE. 

Not neai’ly enough attention is paid to this important question, particularly 
in the areas of heavy rainfall in the Southern x>oi’tions of the State. In order to 
obtain maximum results, drainage must be present naturally, or supi^lied arti- 
ficially. 

The preseiK'e of water in or on the soil exercises a great influence on the 
growth of the crop. An excess is just as detrimental as a defl(‘iency, and the re- 
moval of the excess is known as drainage. 

Most land has drainage naturally in some direction, thougli instanc(!s will 
be found of land which has only a limited degree of drainage, or in which it is 
lacking, and in land of this nature an improvement is both profitable and neces- 
sary to ensure pj’oper cultivation and action of the plant foods. 

Too much water in or on the soil has the effect of — 

]. Delaying cultivation, paTficularly in winter and early spring. 

2. Making and keeping soil cold because any w'arrnth j)resent goes to the 
raising of the temperature of^the unnecessary water. 

3. Excluding the oxygen from between the soil particles, and so delaying 
the breaking dowm of organic matter. 

4. Preventing a i)rop(n‘ depth of root development, for a shallow root de- 
velo])ment not only restiicts the area from which the plant draws its plant foods, 
hut should a dry si:)ell intcjn^ene the shallow root system so induced restricts, to 
that extent, the depth from which the plant may draw moisture. 

Proper land drainage then is most necessary in potato soils if anything like 
adequate returns are to be expected. 

Narrow ‘bands’’ and deep water fun-ows kept open and free from obstructions 
are very effective in ridding overwet soils of their surplus moisture where a pro- 
per system of drainage cannot be instituted. 
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PREPARATION OF SOIL. 

Having decided on the soil and locality, the next operation is the first plough- 
ing, assuming that new or virgin land is to be turned to account. The paddock, or 
course, will be very rough after this treatment, which should be to a dci>th of 8 
or even 9 inches if the horse power is available. It is advisable to leave the soil 
in this condition without even harrowing till the following season to allow of the 
maximum sweetening action of sunlight ami air. It is hardly leasonabh* to ex- 
pect a full return from land which has lain in an acid condition for centuries 
under heavy timber, and potatoes respond just as readily to fallow as any other 
crop. 

Deep, thorough ploughiTig is (‘sseiitial for potatoes, not only from the stand- 
point of moisture conservation, but foi* the reason that the jjotato rootlets have no 
great penetrative power, and deej) cultivation allows of a |)ro])er root expansion. 



Thi' j)la,iiting of ]){)tat(M's on grass I.'iihI, (Munnioidy carried out in tin' Houtli W t'st. 


Nicely friable soil, dee[)ly worked, drains more readily under wet conditions, 
and when thoroughly cultivated retains much more moisture should dry conditions 
intervene. For these reasons, then, deep ploughing should be adopted. 

However careful the clearing of the land may have been, a certain percentage 
of roots and stumps will be found by the plough, and much annoyance and damage 
to implements will be averted if these are prom))tly removed. With the object of 
marking the position of such obstructions a supply of 15-inch long wires, bent over 
at tlie top and a piece of white cloth tied in the loop can easily be carried on the 
plough. As the roots are found the spot may be marked by one of these pegs and 
the grubbing of them (uirried out later rather than delay the plough at the time. 

The ^Tands’^ (i.c., divisions of the paddock by the plough from “finishing fur- 
row’’ to “finishing furrow”) should not exceed 11 yards in the ^vuntor ci’op, and in 
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a wet locality eight yards will allow of much better drainage and materially assist 
in the warming up of the soil which is to be sought after at that period. 



A good finish’’ which allow's of surface drainage in the winter months. 



Opening of the crown” ready for planting. 

“Lands^^ wider than half a chain cause waste of time in turning at ‘^head- 
lands.” 
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Much depends, for the success of the crop, on the methods and thoroughness 
of cultivation and preparation of the soil, and every effort should be made to bring 
it to a satisfactory condition. 

Because of the variation of soils no hard and fast rule can be laid down as 
to the means of bringing them to perfection in this direction, but thoroughness is 
the key to the position. This much is certain that indifferent methods of son pre- 
paration cannot be corrected later by additional fertiliser, nor can the fertilisers 
have their maximum action if the condition of the soil is not what it should be. 
Instances often occur of fertilisers being blamed and declared below standard for 
this very reason. 

SEED— ITS SELECTION AND TREATMENT. 

Probably the most important phase of successful potato cultivation is the pro- 
vision of the very best class of seed, and at the same time this is a feature which 
generally has too little attention paid to it. 

No matter how ideal the conditions of soil, cultivation, fertilising and weather 
may be, without seed suited to the district and of a proper standard of vitality, it 
is futile to expect anything like a reasonable return from the crop. 

It is astonishing how often anything in the shape of a potato is considered 
tit for planting, and the old maxim ^^like begets like’^ completely forgotten. In- 
experienced growers, particularly, are often tempted by high prices to dispose of 
the very tubers that should be retained for seed, and keeping back for replanting 
small miserable stuff that could more profitably be turned into pork. 

The same growers "who are also stock owners would not, of course, apply the 
principle to the breeding of their animals, but carefully cull the poor ones and re- 
tain their best to breed up from. 

It is not just pure luck that Melba XV., the world’s champion cow, produced 
32,522 lbs. of milk and 1,614 lbs. of butter fat during her lactation period, or that 
the world’s champion hen laid 351 eggs in 365 days. Such results are only achieved 
by systematic and careful sel(*ctiori and ])reeding, and so with potato culture — the 
maximum can only be expected where the highest class seed is used. 

A very important point to remember in the selection of seed is that the ap- 
pearance of tubers is of no use when forming an idea of their value from an ulti- 
mate cropping standpoint. The degenerate (virus) troubles, such as Mosaic, Leaf 
Roll, etc., are only detectable in the foliage, and a ^‘pretty’’ line of seed may quite 
reasonably be heavily infected, with no indication, either external or internal, to 
j^roclaim it. Good looking seed is very often only “gtM)d looking,” and all sorts 
of care should be exercised in order to ascertain the “strain” and what happened 
in the way of yield and freedom from disease in the crop from which it came. 

This is the very value of the certihcate on bags of seed passed into the Certi- 
fied Seed Scheme by the officers of the Potato Branch. The certificate does not 
•make the seed in the bags one whit better, but it does afford the buyer a reasonable 
guarantee that seed which bears the certificate is the best obtainable each season, 
and comes from heavy yielding, disease-free crops. 

Points to be remembered in the choice of seed potatoes are first that the variety 
should be true to name, free from disease both outward and inward; it should come 
from a heavy-yielding strain, and be suited to the district in which it is to lie 
planted. 

Internal disease is usually readilj^ detected when the tubers are cut, and a 
buyer of seed sliould exercise this precaution before purchase. Skin diseases are, 
of course, more easily noticed, but no seed should be accepted showing signs of 4is- 
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ease as numerous potato troubles are transmitted to the soil by this means, and 
such diseases made recurrent in that soil. 

In an early district an “early” or quick- growing variety must be chosen to 
eiisure proper maturity in the shorter season. Other things being equal, an early 
variety is preferable because of the fact that risks such as frost, flooding, and moth 
infection can often be avoided in the shorter growing period. 



All ox(‘i'l](']it croji of f>ot<it()(\s ( U) tons por acre) grown l>y Mr. Fri'd. 

Tonkin- - Voiing ’s Siding. 

Some di.sti'ii'ts, of (*our.se, are limited to winter planting, and growers in such 
l(H'aIities are foiced to buy siipjilies of seed each season. In cas(*s of this kind 
the grower is well advised to make his purchases early and take prom[)t delivery 
in order to have the tubers in his own (ontrol until planting time arrives. First- 
class .seed is limited in (juantity, and so eagerly sought after l)y experienced men. 

Where it is jiossible a sjiecial “stud” plot for seed produetioii should be a 
first consideration, and instituted for the express pur]a)se of j)roviding tubers of 
the very highest productive strain from which to sujiply se(‘d reijuirements. An 
area of about a tenth of the whole to be planted is generally adequate, and the 
potatoes grown in this portion should be from selected roots only. 

The plot should be isolated and planted quite separately from the comimu'cial 
crop, and the greater the isolation tlu* more certain will be the i-esults. When the 
seed plot is well isolated from the main ero|) it can be subjected more easily to 
logueing and general ins]>ection. To obtain the best result from sucli an area 
during the period of gxowth it must he given the utmost attention in the matter 
of eradicating all weakly and abnonnal plants. By adopting this method each 
season, a system of continual selection would be carried out, and the progeny from 
undesirable seed or diseased tubers would l)e eliniinated, so bringing the seed to 
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a very high standard. Finally when the crop is dug the grower should aim at a 
very high standard of, say, not less than 7-9 large, shapely, normal tubers from 
each plant. This seed should be pla(ied on racks for storage till required for plant- 
ing the succeeding main crop. In another section of this pamphlet racking will be 
dealt with more fully. 

The most desirable seed is that which has been root selected at digging, and 
not merely saved because it has conic from a very heavy-yielding crop, because 
even in very heavy croi^s there is naturally a percentage of plants from which it 
is not wise to reproduce. 

Mature and Immature Seed — Many experiments have been (‘omliicted to test 
the relative values of what is called mature and immature seed. There is very little 
difference under average conditions as they olitain in oin* potato-growing areas. 
Well matured, diseascvfree tubers, kept undei- pi*op(‘r conditions, will make good 
seed and produce sati.sfact(>rv yields. 

Immature Seed — that is tubers that bav(* not attained their fidl growth at 
digging lime — will usually not keep well. Such tulxus are subject to bruises, and 
the skin ])eels readily, tluu’chy inviting the well-known storage disease of ‘^Black 



Methods of (Mittiag seed potatoes. 

^]>ot’’ or ‘^Storage Trouble” of ])otatoes. Adverse storage eonditious ai’c moi*e 
Ujit to injure such seed than s(‘ed that is ripe. Fnrthei’, the question ot matui’ity 
is only a relative one. It is said that a tuber is ri]>e when the skin adheres elo.sely, 
and does not pool in handling. A tuber as.sumes this cliarncter when growth is 
checked by an attack of Early Blight (the cause of Storage Trouble) or as in the 
case of our summer plantings when early winter rains set in and aiTCst the natural 
maturing of the crop; in consequence a premature riiuming is the result in both 


8 


JOURNAL OF AORICULTURE, W.A. 


[Mar., 1931. 


instances. One advantage of using immature seed is its comparative freedom from 
disease, due to the fact that a crop so dug is not exposed so long to disease infec- 
tion as is one allowed to ripen completely, but mature seed is only less productive 
when diseases are prevalent. This applies even more strongly in the case of de- 
generate troubles such as Mosaic, Leaf Roll, etc. Certified seed is more or less an 
answer, these tubers being selected from fully ripened and matured crops. 

Such tubers must be cut at planting from the standpoint of economy, and the 
1‘ollowing illustration gives a proper idea of how this should be accom])lished. 
One or two eyes are included in the cut portions (^^sets”) of a weight of two or 
three ounces, which should be *'blocky‘‘ in shape rather than thin and narrow. 

A simple and effeOive Avay of preventing the transmission of disease per 
medium of the knives when cutting seed is to provide two of these, keeping one 
steeped in a tin of disinfectant <om))osed of five ]:)er cent, formalin and 'water. 
When it is noticed that a diseased tuber has been cut into, this should be rejected 
and the disinfected knife put into use. A very old thin table knife occasionally 
rubbed up on an oil stone is the best implement, and mak(*s a clean cut not ob- 
tained when a thick clumsy knife is o])eratcd. 

As an indication of the value of the large the result of an experiment 

in Benger Swamp may be quoted. The trial consisted of varying weights of seed, 
viz., 1, 2, and 3 ounces in weight, and each experiment was replicated six times — 
not just one plot of each. Despite Ihe driest season on re(‘-ord and the compara- 
tive failure of the swamp crop as a whole, in every plot tlie iUourice seed stood 
out in both germination, vigor and yield. The 2-oiince came next, and the poorest 
return was from 1-ounce sefs. 

Until re(‘ently, in this State, in the summer planting it lias been almost general 
to use the small, whole tubers of about hen-egg size saved from the i)revious crop, 
due to its gi^'ing a better germination in avei'age summer conditions than large 
seed cut. 

This practice is undoubtedly responsible largel}^ foi* the quick deterioration 
in yield in districts where follo'wed. 

Even when growing from large cut tubers in the winter (which has a ten- 
dency to keep up the strain), this care is undoubtedly to a great extent nullified 
by using small or ^^round” seed in the succeeding crop. As it is reasonable to 
suppose that the bulk of large ])otatoes come from heavy yielding plants, so is 
it reasonable to suppose that most small ones come from poor yi elders or the very 
type which offers a })oor chance of succ(‘ss comparatively. 

Fortunately, only quite recently the. adaptation of the results of an English 
experiment now makes it possible to plant large s(M^d cut in the summer plant- 
ing with germination equal to that of Avhole seed, so that the necessity for planting 
small whole seed and so restricting the yield has largely disappeared. To this 
method the name of the Wet Bag Treatment Jias been given. 

WET BAG TREATMENT OF CUT SEED. 

This is an adaptation of the result of an experiment conducted at Rothamsted 
Experiment Station and designed to discover the reason of the rotting of a large 
percentage of cut seed, whilst a proportion escapes. 

After exhaustive tests it was found that "where the cut surface of the seed was 
allowed to heal gradually or callous over in a warm, moist atmosphere, provided 
in the case of the experiments by cold frames, that a varnish-like substance called 
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I ^‘siiberin’ formed and provided a protective covering to the inner tissues, thus 
preventing the ingres.s of disease which would later cause the rotting of the ‘‘set.^’ 

The period allowed was from 24 to 48 hours for the treatment, and it was 
found that the cut seed then gave an equal germination to that of Avhole tubers 
and very much in ad^^ance of cut seed which was allowed to dry exposed to sun 
and wind. 

It was recognised that this cold frame treatment would not be j^raeticable 
under local conditions, and it was thought that the desired effect might be achieved 
for application by growers of this State for the treatment of large (luantities of 
cut seed, it wet bags placed in boxes al)Ove and below the cut seed were used. No 
difficulty as to wann temperatures arises, of course, in this State when the summer 
crop is being ])lanted in January and February, and the introduction of the wet 
bags was to provide the moisture necessary. 

This treatment was found quite satisfactory as far as the healing over of the 
cut was concerned and trial y>Iots planted with the treated seed demonstrated that 
the geimination was excellent. Later it was found that merely bagging the seed 
as cut into wet bags and allowing 48 liours for drying was just as effective, and 
this preparation for cut seed for summer planting has now become fairly general 
and indications are that the same trefitment applied to seed for winter ])lanting 
gives a better germination. 

Tile iie(^essity for this in wintor is, of cours(‘, not nearly as great as in the 
summer, but as it apyiears that another 10 per cent, better germination is possible 
under the wet bag method, this is (au’tainly worth having by such simple means. 

A point to nmiember is that sufficient time must be allowed for the jiroper 
callousing of the cut surface of tlie seed prior to ] slanting, and this is, of course*, 
governed by temperatures in either winter or summew. 

“Wet liagging” in the South-AVostern districts, where very little ^^sprouting’^ 
of seed is followed, can be safely and profitably carrried out, hut in the (iTcat 
Southern ar(*as ( Albaiiy-Dfuimark ) where sprouted seed is invariably (and rightly) 
used, a wet hag folded and f)laced in the bottom of the planting tin or box with 
another such laid o\'cr tin* top of the receptacle will obviate loss of sprouts such 
as must occur in subseqiUMit handlings were this class of seed simply cut into wet 
bags. 


RAUIvTNU AND ODEF.NING OF SEED. 

Where it is found necessary to hold seed for any length of time, racks, or 
something similar, will be essential. A great quantity of otherwise good seed is 
rendered more or less valueless in this State each season by reason of tlie lack 
of this facility. 

Failing racks, the seed is more often than not simply left standing in the 
bags sometimes under cover, more often not, until planting, by which time long, 
tender shoots have developed. Immediately the seed has to be handled these are 
either knocked off or purposely removed. 

Each, time this occur.s the vitality and vigour of the tuber are naturally re- 
duced as a certain amount of energy and plant food are drawn from the tubers 
in the formation of this new growth. 

It is essential, therefore), that the original sprouts shall be retained, and rack- 
ing of seed is quite the best way to accomplish this. 

Exposure to the light considerably retards sprouting and liardens the seed by 
^^greening’’ which is so desirable, where seed has to be held for any lengthy period. 
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Racking or traying is of decided benefit in that seed so stored is easily and 

(juickly inspected and sorted; in addition the racks may be stacked to greater 
heights than can bags, with no resultant damage. 

Racks as illustrated are readily and cheapily constructed and easily handled. 

These will hold a bag and a-luilf, when filled, not being too heavy for stacking 

to a height. The seed, when racked, should be placed somewhere in the light if 
‘'greening” and the checking of the sprouts be desired, but not, of course, actually 
in the direct rays of the sun. Under the shade of trees or in an ojien shed where 
there is a free aii’ circulation is a suitable place for this purpose. 



A simple type of seed rack. 

hT‘e(|uent insjx'ctions of tfie seed art* Tiet'essary, and any tubers showing signs 
of rotting, “thready eyt*” or other troubles, should be I’emoved and destroyed. 

Where if is wished to induce sprouting a dark warm situation should be 
chosen where it is still j)0ssible to regularly inspect the seed on the racks. 



Tv etbod (d staikiiig racks. 

Uven where “greened” s(*ed is used care in hiindling at all times is necessary, 
particularly when transierring to the paddock. This can be safely accomplished 
u’ith sprouted seed where petrol or kei'osene tins^ with one side removed, are used. 
The seed is placed into the; tins which are so disjmsed along the “land” to avoid 
nuiiecessary waste of time on the part of the planter as he operates. A handle of 
lonnd tind)ei* into each end of which a stout nail is driven is provided, and this 
should be only sufiiciently long to allow of easy transference from tin to tin as 
required. The nails fit boles driven into the ends of the tin near the upper edge, 
of course. Handles of stout wire are also used, and should the holes be punched 
slightly away from the centre of the tin, this will allow of additional room for the 
hand when filling with seed, and produces a tilting of the receptacle toward the 
operator when planting. 
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Seed that is only slightly sprouted may he quite successfully planted from 
the ‘‘koota’^ or planting bag-, which is cut from a cornsack, or the double planting’ 
bag as illustrated. 



Doulilo plantinj^ h*^K- 


AVlDTll AND DEPTH OF PLANTING. 

Naturally nimdi dej)(*nds on the season of the year at which planting takes 
plaee^ and <lue allowances must be made in spacing Die “sets,” more particularly 
as to width between rows. 

In early winter planting the width between rows can safely be 24 inches. 
{.IDiough this spacing does not lend itself to convenient working of the crop bv 
means of tlie horse cultivators. Later plantings should be made at 27 to 30 inches, 
according to the possibility of the soil drying out towards the time of maturity. 

Siminier tdanted cr’ojis are best jdanted at 30 inches, as moisture is often the 
limiting factor at this time. 

The distance between “sets” slnmld be about 18 indies throughout, except pos- 
sibly when there is any danger of the soil drying out later, wlum intervals should 
be greater. 

Generally the coi-rect depth for ''sets” is four to five inehes, although in early- 
planted vyiiiter crops three indies is more suitable where "moulding” or "drilling 
up” is follo'ved. 
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This operation is advisable in winter-planted crops, as it assists drainage 
and enables the soil to warm up more readily. 

Summer- i)lanted crops should be left “flat^’ to reduce loss of moisture. 

Deep ploughing is advisaf)Ie for at least two reasons, viz., that with the seed 
planted at the correct depth, should hea\'y rains be experienced, drainage is 
afforded, which keeps “sets’^ away from the accumulating water on the plough bed, 



Plantirif^ from tlio double planting bag. 


and later should dry conditions supervene, there are several inches of soil below 
the ‘^sets’^ worked up to retain the necessary moisture to help carry on the crop 
to maturity. 

Whilst ploughing to the greatest depth possible with the available horse power 
is distinctly advisable, the depth of planting should not be greater than indicated. 

After planting it will be nec^essary to harrow thoroughly. In the winter plant- 
ing this may be left with advantage for a week or ten days, provided the plough- 
ing has been thorough and the seed properly covered, in order that the first weed 
seeds may be checked by the harrow. 
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Seta plnntcd 4i)i. from tho sorfnco and up in flu* sod fi-om tin* ploujiijU bod. 


In summer planting i-olling and harrowing- under general conditions should 
not be left longer than a day, and a sound practice is to complete* each day’s work 
with these of>eratio2is, so that all moisture possible may be consei'ved. 


WEIOifTS OF SKKI) KEQfURfil) TO l‘LAXT AN ACRE OF 1‘OTATOES AT DIFFEHENT 
SPACINGS WITK sets OF VAKVING WEieillT. 


Distance between Rows and 
SetH. 

1 07 .. 

Sets. 

1 \ oz. Sets. 

l .\ oz. 

Sets. 


oz. 

St'ts. 

“ 

oz. 

Sets. 


T. 

(’. 

Q 

lb. 

T. 

IT. 

Q. lb. 

T. 

('. 

Q. 

Ih. 

T. 


Q. lb. 

T. 

(’. 

Q. 

lb 
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0 
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0 

10 

1 
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0 
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0 

15 

1 

25 

0 
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1 

0 

2 

14 

lOin. 
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0 
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8 
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18 

1 

IS 
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0 
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0 
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0 
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0 

10 

0 
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0 
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0 
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2 20 

0 

15 

2 

14 

18ln, 

0 

() 

8 

14 

0 

8 

2 10 

0 

10 

1 

7 

0 

12 
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8 
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“ 
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0 
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8 
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INTERTILLAGE. 

A proper working of the crop between the rows is necessary as soon as these 
a]*e defined, and should be attended to as occasion demands right up to the time 
v\hen the rootlets of the plants in spreading prohibit thLs. 

In old weedy land it will be necessary to hand hoe along the rows where the 
horse implements are ineffective. 



Th(' iiii|n*(>vc<] planting and inaiuna* sowing machine heing used in Benger Swam)). 


FERTILISERS. 

Of the vai'ions elements in the soil, necessary for the promotion of plant life, 
there are usually only three which are not present naturally in sutlicient supply 
lor the ])roduction of heavy yields. 

These ar’e nitrogen, usually supplied artiticially by sulphate of ammonia, ))hos- 
jdmric acid sui)plied in sni)erj)hospbatc and potash, derived artificially as a gen- 
eral thing in this State by [he addition of sulphate of potash. 

The addition of farmyard manure, whilst highly desirable, is rarely made 
owing to its scarcity, hut this, in conjunction with i)ro])erly compounded artificials, 
will give mucli better results than either separately. Bcn-ause of the lac'k of farm- 
yard manure, resort should he made to green manures such as peas and clovers, 
both of which iiK-identally will reduce the necessity for the inclusion of so much 
nitrogen in tlu* artificials, as the legnmes have the characteristic of fixing in the soil 
this element from the atmosjdiere. Nitrogen is the most expensive |)ortion of 
potato fertilisei- per unit, and green manuring of this description will considerably 
reduce this side of the fertiliser hill. 

A wry great factor in the ns(* of heavy green manuring is the benefit to the 
soil derived meehanic.ally. Organic manures also exert a far-reaching effect on 
the hactei’ial and pliysical properties of soils. 

Artificial fertilisers cannot replace organic manures completely, as the latter 
have a luucli wider function and probably these uses are not paid sufficient atten- 
tion by the average potato grower in this State. 

In the South-West portion of this State, at least, more growers are finding 
out by actual experience the benefit which accrues by ploughing under green sub- 
terranean clover at intervals of three or four years as the pastures need renewing. 
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Loth crops benefit immensely, the potato at once and the clover in the ensuing 
seasons. 

ISitrogen promotes the vegetative growtli of plants^ and the effect is notice- 
able in luxuriance of leaf and green colouring. An excess will produce super- 
abundance of “top^^ in potatoes, with a darker green than usual, and maturity is 
considerably delayed, whilst a deficiency results in a general stunting of the plant, 
accompanied by a yellowness of the leaves. 

Sulphate of ammonia is the most common source of Jiiti’ogcn, both as a fur- 
row application and as a. toj) dressing. Niti*ate of soda, another source, has not 
been found at all successful in the furrow, but can be used as a top dressing where 
an immediate effect is desirable. Early winter crops respond most prolitably to a 
lop dressing of two cwts. [ler acre of sulphate of ammonia just as the (*rop is 
showing in roAvs. Care must be exercised, however, in not allowing the chemical 
to come into direrd contact Avitb the phinl, as otherwise burning will result. 

Experience goes to show, more jiarticularly of c'ourse where l^aekward seed 
is used in the winter planting, that the bulk of the nitrogen npjdied in the furrow 
as suljihate of ammonia has leached out bivfore the ]>lants can put it to profitable 
use, and because of this a sound pi’ocedure for this i)articular |)lanting is to apply 
nearly all the sulphate of aJiimonia as a t(>|) dressing, and so derive the maximum 
benefit from it by this means. The condition of the' seed, however, must govern 
this. 

Phosphatf's . — These are in ])(>o7- supply in our soils, and the deficiency 7nust 
be made up by applying sonu* form of jdiospliatic manui’ce Bonedust or bone 
flour was at one time largely used, but fliis has now been snp(*rsed(*d by su]?erplios- 
j)hate which is generally ac('e))t(!d as Ixnng more suitable, sii])i)Iying to the crop 
pliosphoi'ic acid, the greater proportion of which is water soluble, and tb(*refore 
more r(‘adily available to the })lant. M'oi'eovei*, the ]>hint food so provided is con • 
sidei’ably cheaper based on unit valu(‘s than when Itoughl in other forms. 

Basic* slag is not suitable* for inclusion in a potato f(*rliliser, as tlie phosphates 
so contained ai*e not in a foimi readily available for ])otatoes. 

The functions ascribed to phosphates are: — The stimulation of flu* root system 
and the hastening of ripening of the plant to maturity. 

I j> to the present, froni experimental work, it a])pears that in all soils tried 
out to })otatoes in this State, the a|>plication of suiierphosphate in far }ieavi(‘r 
dressings tlian in other parts of the world, or even in other Stat(‘s of Australia, 
is desirable and profitable. 

Potash. - The importance of this plant food for potatoes (‘an be readily uudei’ 
stood Avhen it is recognised that one of its chief fum'tioris is the elaboration of 
starch. The starch content of a. ])otato largely consiilut(-s its food value, herice 
the necessity of the inclusion of potush in the potato fertiliser, wh(*7’e (*ooking 
(pialities are concerned. 

Whilst potash reduces to an extent the green colouriTig matter or (‘hlorophyll 
in the leaves, it nevertheless materially assists in the function of assimilation, and 
is very valuable for this reason alone. In some potato-growing districts in this 
State, particularly the South-Western division, the growers have neglected to 
supply potash in their fertiliser application for a number of years, but now find 
it increasingly necessary as a consequence. In the Great Southern district, more 
particularly in the peat swamps, the provision of potash is a prime necessity, 
though the nitrogen dressing for such soils can quite easily be overdone, because 
of the high content of this plant food naturally available in such soils. 
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Potash also has the effect of delaying maturity, in opposition to that dis- 
played by phosphates of hastening maturity. In some soils in Western Australia 
the use of potash has a most marked effect in the increase in yield; in others this 
is not nearly so sharjxly defined, but in all cases where potash is applied, an in- 
crease of starch is shown on analysis. 

Lack of potash is quite plainly shown iu a potato crop by a distinct coppery 
tinge iu the foliage, and an unusually early death of the plants. 

Potash for potatoes may be regarded as an absolute essential, not only in peat 
soils, but in sand and soils which are gravelly in composition. Even in heavy loams 
and clays, which may generally be regarded as containing a fair (juaritity of 
natural potash — this ingredient of the plants^ requirement is necessary, and sbould 
be provided by the grower, for the reason that the potash naturally present may not 
be sufficiently available. 

Sulphate of ])olasli is generally regarded as producing a drier and better 
quality tuber than muT’iate or other lower grade potash salts, thougli nothing de- 
hnite locally has been pi’oved in this direction. 

The const it/ut ion and applications of fertiliser . — 'First and foremost it must 
be remeTubered that lack of drainage and faulty or insulhcient preparation and 
cultivation of potato soils cannot be redified by the composition or heavier appli- 
cation in the manurial system. 

Fertilising is (le|)emlent very largely on climatic and soil conditions, and each 
grower must adjust his mixture and application to cover these. 

For this reason it is not [)ossible to lay down a hard and fast system of fertil- 
ising for all classes of soil in different districts. 

A very successful mixture in good loams, and api)lied at the rate of l(i cwt. 
))er acre, is: — Superi)iK)S|)luite, 15 parts; sulphate of ammonia, 5 parts; sulphate 
of potash, 5 parts. 

Peat soils, being high in natural nitrogen, require less of this, so that the sul- 
phate of ainmouia should be reduced and an addition of sulphate of potash made. 

Tlio following mixture will be more suitable for ])eat soils:' — Superphosydiate, 
!15 j)arts; sul])hate of ammonia, 3 i)arts; sulphate of y>otash, 8 parts; apy)lied in 
the furrow at th(> rale of H) cwt. ])er acre. Hand .sowing of fertilisers still 
rcjnains a genei’al practice in Western Australia, although the modern ])lanting 
machine does tlie job well where intelligently used. 

In the a|)])licatiori of chemical fertilisers proper care must be exen'ised to 
avoid dired contact with the seed, particularly the cut surface. Recent experi- 
inents show most conclusively that an appreciable loss, iip to 15 per cent, in ger- 
mination alone, occurs when this important detail is not observed. A la(*k of vigour 
during growth is also [)lainly notieeal)le, and consequently a decreased yield fol- 
lows. 

The seed should he gently pressed into the ^hnould” of the soil just turned, 
so that no direct contact may occur. This, of course, entails a little extra time com- 
pared with the hapliazard practice, so often noticed, of dropping the set anywhere, 
but is distinctly worth while. 

The fertiliser should be applied evenly and uniformly so that every plant re- 
ceives an eciual (iiiantity. A wide-mouthed 3-gallon bucket is desirable for pur- 
poses of fertiliser distribution, and is much more convenient than the ubiquitous 
kerosene tin converted for this purpose. 
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HARVESTING. 

The ripening of the tubers is denoted by a general and iiorinal yellowing of 
the foliage and subsequent drying off of the tops, but harvesting is often regulated 
by market prices. While root-selected seed may be lifted before this stage has 
been reached, if the tubers are intended for storage for a period they must be 
properly mature — this being ascertained by the skin being set. 

Hand-digging is still the most popular form of lifting the crop in this State, 
but the machine digger gives satisfaction when conditions are suitable, and 
greatly reduces this heaxy item in the cost of ('Topping. 

GRADING. 

It will be found far inoie satisi'actoiy to ])ick ii}) the tubers at digging with- 
out attempting to grade in the field, and lat(‘r make a separate operation of tins. 
Should the crop not be thoroughly ilpe, hoxvever, grading in the paddock must be 
resorted to, and too much handling avoided. 

A “screen’’ or grader reduces the time, and makes for ellicitnicy. This is in 
the form of a sloping table with sid(*-hoards and slatted tloor constiaicted to any 
convenient size, the bags being suspended in front and sides as needed. 

Tt is not generally I’ealised how important correct grading is and what an 
influence fhis has on returns, or closer atbmtion would he given to it by gi’ow(‘rs. 


STORAGE. 

Storage, to be successtul, depends upon tempei’atniv, aeration, soundness of 
the tubers and moisture, particularly freedom fi’om Potato Moth infection. Layers 
of tubers of not more than three feet in dejTth <'over(*(l by straw, and where con- 
ditions ai’e otherwise suitable, stacking iTasonably high in hags in an airy, well- 
ventilated shed, are sufficieid- in the cooler ari'as of th(‘ Stale. Cool storage at about 
40 degrees F. is perfectly satisfactory, hut too ('ostly niidcr the ])resent (Muidltions. 
Any device which tends to I’educe tcmipei’aliuv during oui* liotter months adds to 
the success of storage. The practice of ^‘pitting'’ or “'c]am])ing’’ cannot safely bo 
])ractised in Westcuai Australia, and the nei'cssity for it does not aiuse during the 
winter. 


ERRATUM. 

In the December issue of tlie ^lournal of AfjrivtiJtfn’o there oc't'iirs a typo- 
gi’aphicml error in the Horticnltiu’al Notes, xvherein the writer (the Superintendent 
of Horticulture) is reported to have anticif)ated, prior to the advent of thri]), that 
the apple cro|) for tlie year would b(* 2,250,000 bushels. This should rejvd 1,2.)0,000 
bushels, and the error makes it appear that the damage done by the thiip is much 
greater than is actually the case. — Ed. 
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*^THE JOURNAL OF AGRICULTURE^' 

will be supplied free ow application to any person in the Stale who is fol- 
lowing Agricultural, Horticultural, or Viticultural pursuits, to Agricultural Socie- 
ties or Associations, and to any person otherwise interested in Agriculture. 

A charge of Threepeiice per copy will be made for the Journal to persons 
other than the foregoing, or wiio do not reside in the State. These applications, 
accompanied by the re(|uisite amount, must be forwarded to the Director of Agri- 
culture, Department of Agi-icultui-e, who will also receive all correspondence deal- 
ing with the conduct of the Journal. 

Ediloi's of Agricultural and Country papers are invited to reproduce any of 
the articles contained in I his ehmrnal, ju’oviding the usual acknowledgment is 
made. 

If you are not receiving the Journal, which is issu(‘d quarterly, and wish to 
<lo so, please forward your name and ))ostal address to the Director of Agriculture, 
Perth. 


THE ^ROYAL" AND DISTRICT AGRICULTURAL SOCIETIES' 
50-ACRE CROP COMPETITIONS, 1930* 

r. TnoMxts, 

SuperinleJident of Wheat Farms. 

Ten years ago the first Royal Crop (knupetition in this State was conducted. 
Starting in a small way, with fifteen entries, the crop competitions have giown 
in imjjortajK'e and improved in techni<iue, until to-day they occupy no mean part 
in the life of the agrieultural community. Tii the earlier comt)c t itioris the entries 
were rtceived direct by the Royal Agricultural Society, but in 19211 afliliated Dis- 
Irict Agi'iciiKural Societies were (*ucouraged to conduct district croj) competitions, 
and the fii'st and second {)i'ize winners of each district competition competed for 
the Zone Championships. This etlected a very considei'able improvement in the 
number of entries. Farmers living in Io('alities where no district competition was 
being conducted were not debarred from competing, as they wore jn'nnitted to 
make their enfiT direct with the Royal Agricultural Society. 

As can he readily understood, there is a considerable variation in rainfall, 
soil, etc., in a wheat belt so wdely scattered, extending, as it does, from Ajana 
in the North to Scaddan in the South-East. A subdivision has therefore been 
made, and the* wheat belt divided into eight zones, in such a manner that dis- 
tricts having similai' interests and climatic conditions have been grouped together. 
This division was made in 1925 and has remained unchanged, excepting for a few 
alterations, the most important of which were the creation of a new zone, No. 9, 
it' 1929, to embrace the Ravensthorpe and Esperance areas, and the elimination 
of No. 6, which was absorbed into No. 8. This division of the wheat belt has the 
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added advantage of making it possible for the one judge to inspect all the com- 
peting crops in the one zone. The accompanying map shows the eight zojn>s rv- 
ferred to. 



In each of these zones n championship prize of £10 and a second prize of 
£2 lOs. are uAvarded. The competitors eligible for these awards are the hist and 
second prize winners of the competitions held by the afliliated district Agimnil- 
tural Societies, and those competitors who have entered direct with the Itova! 
Agricultural Society, because of no district com])etition being (‘onducted in tlnhr 
own district. 
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In addition to these zone prizes the Royal Agricultural Society each year 
Oilers a special prize of £5 5s. to the competitor in any zone obtaining the highest 
calculated bushel yield per acre. This prize was first offered in 1925. 


The conditions of the competitions require that the crop shall be grown on 
fallowed land, shall not be less than 50 acres in area, of one variety, and shall be 
judged under the following scale of points: — 


Yield 

50 points 

Freedom from weeds 

10 

o 

Freedom from disea.se 

10 

o 

IT’eedom from admixture 

15 

ff 

Evenness of growth 

15 

o 

Total . . 

. . 100 

11 


The system adopt ( h 1 has been to allot one point for each calculated bushel 
yield, which is determined not by estimation, but upon that calculated from por- 
tions of the crop obtained from small areas taken systematically throughout the 
crop. These samples are then threshed and the grain weighed. 

As an indication of the imf)rovement in yields, brought about by these com- 
petitions, it is interesting to note the alteration to the scale of points for yield, 
rendered nec(‘ssary })y the increased yields of the leading competitors, as is illus- 
trated in the following table: — 


Year. 

►Scale of Points for 
Yield. 

Highest busliol yield 
in Competition. 



bus. 

1921 

30 


1922 

30 


192:} 

35 

*40 

1924 

35 

36 

1925 

40 

36 

1926 

40 

38 

1927 

40 

40 

1928 

40 

40 

1929 

I 50 

46 

1930 

50 

43 


Since the inception of the Royal and District Crop Competitions, the judges 
have been departmental officers attached to the Wheat Branch of the Depart- 
ment of Agriculture. 
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The awards and judges’ reports, together with a detailed analysis of the cul- 
tural details of all competitors, have been prepared and will be found in the 
following pages: — 


ZONE 1. 

Judge — 1. Tiiom.as, Superintendent of Wlieat Farms. 

Eoyal Society — 6 Com})etitors. 

Three Springs Society — 3 Competitors. 

Total — 9 Competitors. 

THREE SPRINGS AGRTCCLTURAL SOCIETY. 

Three crops were submitted for inspection in the competition conducted by 
the Three Springs Agricultural Society, two of the variety Nabawa, and the other 
Merredin. 


Tlie rainfall for Three Springs was as follows: — 




1 Keb. 


j j 0 rowing I'erioii. 



Total 


1 Jan. 

1 

Mar. 

i Apl. I 1 

1 May. Jiuie, j July. 

Aug. 

1 : 

Scp. 

1 

i 

! rolal, 

Nov. 

Doe. 

for 

year. 

Three Springs 




1 70 1 100 1 .^41 ‘.iSK 

1 110 ' 

SO 

j 103 

1 1,238 

FT 


1 , 37.2 


Th(* awaT’ds made are as follows: — 

THKKK SIMMNOS AOIIUVUJ.TUHAL S0('1KTV. 
Judge : I. Tlionms, Superintendent, ot Wlieut. Furms, 


(loiupetitor. 

Address. 

1 Variety. 

Yield. 
50 points 

Freedom- 
from 1 
' Weeds. 
10 ])0lnt8 

Freedom 
from 
Disease. 
10 points 

Freedom 
from 
! Admix- 
ture. 

1.5 points 

1 Even- 
I ness of 
tirowtli. 
(15 points 

Total, 

100 

points. 

1 

Ilebiton, J. K ... 1 
MeKenzio, N. ... ! 
Franklin, W. F.. ... 1 

Three Springs 
d(». 

do 

■N.abawu 
Merredin ... 
Nabawa 

31 

8 

0 

8 

8 

8 

12 

13 

14 

13 

13 

13 

70 

00 


The winner’s crop (Mr. J. K. Ilebiton, sen.), of the variety Nabawa, was 
l)art of 80 acres of the same variety. It had been planted with a combined culti- 
vator drill during the last week in April with 50 lbs. of re-cleaned seed which had 
not been treated for the prevention of the disease Ball Smut. Su])erphosphate 
was applied at 112 lbs. per aci’e. It was somewhat irregular in height and stooling 
and traces of the disease Ball Smut were noticed. Stra,y plants of barley and 
another variety were present, it gave promise of yielding well. 

From an area of 100 acres of the variety Merredin, 50 acres were submitted 
by Mr. N. McKenzie, and this entry was awarded second prize. It was even in 
height, but somewhat irregular in stooling. It had been planted during the second 
week in May with 45 lbs. of graded pickled seed with 90 lbs. of superphosphate 
per acre. Trac-es of the disease Take-all and Flag Smut wei*e noticed, as were also 
isolated plants of barley. 
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ROYAL AORlClTT/rURAL SOCIETY -ZONF 1. 

In previous years no district Agricultural ScK?iety in this Zone ]>rovide(l for 
‘Crop competitions. This year, however, in addition to those competitors nomin- 
ating direct with the Royal Agricultural Society, the Three Springs District Agri- 
cultural Society conducted a local 50-acre (h*op Competition, the winners of which 
were eligible and automatically became competitors for the Royal Agricultural 
Society’s Zone prizes. 


The rainfall recorded during* the year for centres where the eornpeliiig ci'Oj).> 
were grown was as follows: — - 





.laii, i I'rl,. 

Mar. 

A pi. 

iMay. 

• .1 

I'owliiy; ppriod. 

1 ' 

•hily. j All*'. ; S<'p. 

Oct, 

!xo\-, 
Volal ; 

! Dec. 

j T(Ual 
; lor 
i year. 

( (iidow 



1 iiH ; 

1 nr. 

: r.n 

' n.2K ' 

j 157 

PI 

101 

; l.:5r>'.) S ' 


1 , n 5 . > 

I’linM' Springs 



- 2. ' 

7n. 

i l(H‘> 

: a4l ! 

2 HH ; lie 

KO 

lO.S 

l,:i::s : 5 

:!1 

' l.:552 

Moo lit 



\ -1« i 

12S 

! 107 

■ r>(*7 j 

:5(i5 : -IH-I 

1 .'.S 

1-iO ' 

l.l'.OS 1 10 

in 

, l.d70 

l ani.inmii ... 


... , 

h7 1 

:)i 

; '•* 

; 7:51 } 

:5*J5 ! 15:5 

P5 

ms 

1,515 ! ., 


1 04:: 


Th(* awards made an* as follow: 

aovAC Aoain so< /omo i. 

I, Siiiicriiii (MuliMit dI' Wlu-if I’.-ruis. 


( 'oiiipctilor. 

.Address. 

Society. 

Variety. 

j 1 Free.loinjFreedoiU: 

! Vielil. 1 from ; from j 
■ 50 pointsi Weeds, i Diseast*. i 

e' recdolii 
troiu 
Admix- 

F\ eii- 
ness of 
OroNvtli . 

'Jidal 
100 
} oiiil. 



-- 


i 

jlO points^lO poiidBi 

t lire. 

15 poiids 

15 ijoiiits 

ilothc, ID 

Ooorow ... 

Hoyal 

NaliaANu 

1 ;i5 

s 

s 

M 

i:i 

7S 

Mornoinbc, 1'. 
T. 

Ufbiton, H. 

do. 

do. 

Felix ... 


It 

s 

12 

1:5 

74 

'riiroe 

'I'lin'c 

Xahawa... 

; 31 

! s 

s 

12 

1:5 

72 


Springs 

Springs 





i 



Uotierts, J. A. 

Moora 

Iloyal 

.Nizuiii ... 

i :.»2 

7 

S 1 

m 1 

l:5 

71 

McKfinzic, N. 

Tlinu' 

Three 

.Afenediti 

1 27 

<1 

S ' 

i:5 1 

13 

70 


Spring's 

Spriiisis 


1 


' 

1 



Forro.sicr, .1 . K . 

Cariviiiiali 

Koval ... 

d<». 

j 21) 

! 7 

.s 

1 :,.5 i 

12 

np 

ruminji;, A. S. 

do. 

(io. 

Nahawii... 

i 25 

7 

s 

FI ! 

1 1 

l>2 

Hopkinson, H. 

J . 

AniiiiS' ... 

do. 

do. 

i 

1 

11 

p 

m i 

{ 

10 

57 


The competing area of tiie winner, Mr. B. ]). Bothe, of (.Avorow, was })art of 
80 acres of the variety Nabawa. it had been planted with a. conibim'd cultivator 
drill with harrows attac'hed during the first week of May, with 55 lbs. of graded 
seed, togetliei* with 180 lbs. of supei jdiospbale per acre. Sliee}) were dei)astured 
on it about the middle of Juiu*, which apparently had not ehecked its growth to 
any extent. At the time ol* inspection, desi»ite its hall growth and slight bleach- 
ing of the straw, it had the appearance of a high yielding (*ro]). It Avas fairly free 
from admixture and weed growth. Small isolated patches of the disease Tak(‘-all 
were noticed. 

The 50 aci'es of the varidy Felix, submitted by Mr. W T. Moreoinbe, also of 
Cooi'ow, Avas part of 80 acres of tlie same variety, and was aAvarded 2nd prize. It 
was of a nice e^ven stripping height, and with the ex('eption of s('attered mustard 
plants, was fairly free of weeds. Stray plants of barley and traces of the disease 
Flag Smut and Rust were noticed. It had been planted during the secoiid Aveek in 
May with GO lbs. of graded seed per acre with an application of 120 lbs. of super- 
phosphate. 
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The cultural details relating to the competitors’ crops in this competition are 
as follow: — 
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ZONE 2. 

Judge — F. L. SriiKH, B.Sc. (Agric.), Agricultural Adviser. 
Royal Society — 1 Competitor. 

Dalwallinu Society — 9 Competitors. 

Total — 10 Competitors. 


DALWALLINU AGRICULTURAL SOCIETY. 

Nine crops were inspected in the competition conducted by the Dalwallinu 
Agricultural Society. 

The rainfall for stations nearest the competitors was as follows: — 


— 

Jan. 

Feb. 

Mar. 

A pi. 

(Jrowinp Period. 

1 Nov. 

Dee. 

T(4a 

for 

ye:ir. 

May. 

June. 

^4 uly. 1 

Ann. 

Sep. j 

^ Oet. 

j Total. 

Dalwallinu ... 




IIH 

52 

420 

2)52 

175 

00 

100 

1,000 

2 

170 

1,018 

n;dlidu 



112 

J r>8 

04 

.^)4r) 

200 

187 

00 

04 

1,180 

0 

48 


Kahinniv ... 



J 04 

ir>K 

1 

440 

108 

108 

84 

74 

1.028 


40 

1,420 


The awards wei-e as henainder: — 


DA JAVA J J.l \ l ■ AoaiCr J/rf JlAl. socikt V. 

: F. f-. Shier, Jt.Se. (AKrle.). AKriciiltnrnl Adviser 


Competitor. 

District . 

Viiriety. 

Yield. 
.00 pis 

Fre('- 
doni 
from 
w(‘eds. 
10 i)ts. 

Free- 

dom 

from 

Dis 

ease, 

10 pt.s. 

Fr('e 
dom 
fi(.>m 
.adnibv 
ture. 
ir> pis. 

Even- 

ness 

of 

{zrowtb, 
lil pts. 

Tot;d, 

100 

I)tS. 

Sutclitfe, J. G. ... 

Doml)orint; 

Gluclub 

00 

8 

0 

12 

14 

70 

liiitedier, A. .1. ... 

Pitliara 

Glucliib 

02 

0 1 

0 

12 

10 

TT} 

Loeke, F. C. 

Dalwallinu 

>Terrcdin 

OO 

8 

p 

14 

10 

74 

Ilrad ford Bros, ... 

DamboriiiK ... 

(Uiiyas Karly 

20 

P 

8 

34 


74 

Martin. K. J. ... ! 

Dalwallinu 

Fool 

00 

8 

8 

10 

10 

72 

Georgey, C. H.... 

Kalannie 

ab.'iwu 

20 

0 

P 

10 

10 

70 

Beilby, J. 

Ballidu 

Gluyas Early 

20 

0 

P 

10 

12 

OP 

Browning;, G. W. 

Pitl)ara 

Greslcy 

20 

0 

P 

10 

10 

07 

NVhittinghani, A. 
G. & A. J. 

rithara 

1 

Ganberra ... 

20 

8 


12 

10 

00 


The first prize winner, Mr. J. G. Sutcliffe’s entry of G'luclub, was estimated 
to yield 33 bushels per acre. It was fairly free from weeds, well headed and even, 
but contained a few strange heads. 


The second prize was secured by Mr. A. J, Butcher’s entry, also of (tIucIu}). 
It was well headed, fairly free from weeds, but contained a trace of Take-all. It 
was estimated to yield 32 bushels per acre. 
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Below is a table showing the cultural details adopted by the various com- 
petitors : — 
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ROYAL AORICULTI’RAL SOOfF/PV -ZONK 

The competitors in this competition include an entry made direct Avith the 
Royal Agricltural Society and the first and second prize winners in the Dal- 
wallinu Agjricultural Society's crop competition. The aAvai-ds Avere a.s iiere- 
under : — 


KOVAL AOKK'l l/n KAL SO( lETV- ZONK 
.fiKlKc- K. L. Shier. K.Sc., AKricnItiiral Atlvisi'i'. 


'I ' Fvf'c ; 

! i i (loin I 

I i ‘ ' I troiii i 'or 

(ompotitor. ' Jiistrict. society. I A.nicty. i .^0 i I>i»- I aimvll: 

i 1 ! U)' i tmc. Y 1:, 1*’^- 

I ■ ■ ’ As. i ,11 

! ^ : i 

Salcliff«\ .1. (r. ! l)!>Tnl)oriii^... i Diilvvallinii ... (iliicliilt :{:> j s ‘) lil 14 Tti 

liiitchor, A. K. i iMtliara ... . Dulwulliini ... (JIucliih ' j 0 hi l-j i:; 7 .'» 


Porter, F. A. ... j Ajaiiu ... | Royal .Natiaua | 



The winner of this competition al.so Avon the Dalwallinn conip(*tition. 


The rainfall for Ajana and Dalwallinn is shown in the folloAvin^j: table: — 
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The cultural details are summarised hereunder: — 
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ZONE 3. 

Judge — A. S. Wild, B.Sc.(Agi‘ic.), Agricultural Adviser. 

Royal Society — 1 competitor. 

Wongan Hills Society — 

Light land — 6 competitors. 

Heavy land — 5 competitors. 

Dowerin Society — 10 competitors. 

Wyalkatchem Society — 9 competitors. 

Total — 31 competitors. 

WONGAN HILT.S AGRICULTURAL SOCIETY. 

The Wongan Hills Agricultural Society conducted their 50-acre crop com- 
petition in two sections, for heavy and light land respectively — the classification 
of the competitors being made by the Society. It is pleasing to note that there 
were no withdrawals from either section, all entries being submitted for inspec- 
tion. 

The awards made in both sections are as follow 


WO.VGAX HILLS AORIOULTUKAL SOCILTV. 


.ludge: A. S. Wild, B.Sc. (Agric.), Agricultural Advi.scr. 
HEAVY LAND. 


Competitor. 

District. 

Variety. 

Yield. 
.%0 pts. 

Free- 
dom 
from 
weeds, 
10 pts. 

Free- 
dom 
f rom 
Dis- 
ease, 

10 pts. 

Free- 

dom 

from 

admix 

turc, 

If) pts. 

Even- 

ness 

of 

urowtb, 
15 pts. 

ToLil, 

100 

pts. 

Mt. Rupert Co. ... 

Wongan Hills 

Mernslin ... 


0 

8 

13 

14 

79 

Lane JJroa. 

do. ... I 

Ford 

32 

9 

0 

14 

13 

77 

Acklaiid, .r. H. ... 

do. 

N abaM a 

31 

0 

8 

14 

13 

7.5 

MePharlin, O. A. 

do. 

Daphne 

21) 

9 

9 

14 

13 

74 

Fowler, O. F. ... 

do. 

Baroota Won 
der 

32 

8 

8 

12 

12 

72 

Robinson, .1. 

Sons 

do. 

Orosley 

2.S 

8 

8 

13 

13 

70 


LDiHT LAM). 


Competitor. 

District. 

Variety. 

Yield 
.50 pts. 

Free- 
tiom 
from 
weeds. 
10 pts. 

Free- 

dom 

from 

Dis- 

ease, 

10 pts. 

Free- 

dom 

from 

.\dmix 

ture. 

1.5 pts. 

Even- 

ness 

of 

growth. 
1.5 pts. 

Total 

100 

pts. 

1 

Glenvor Past^oral 

>,Vongan Hills 

Nabawa 

32 

9 

1 

9 

14 

H 

78 

Co. 





14 


71 

Millsteed, W. H. 

do. 

Nabawa 

20 

9 

9 

13 

Roberts, I. B. ... 

do. 

N abawa 

2.5 

9 

9 

13 

13 

13 

09 

Robinson, .T. & 

do. 

Gluclub 

23 

9 

9 

13 

07 

Sons 







13 

64 

Millsteed Bros. 

do. 

DoIIer 

21 , 

9 

8 

13 

1 
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In the heavy jand section the Mt, Rupert Co.^s crop of the early variety Mer- 
redin secured first place, with a total of 79 points, the calculated yield being 35 
bushels. This crop was grown on country which originally carried salmon, rnorrel 
and gimlet timber. The land had been idoughed to a depth of 4 inches with a 
mouldboard plough early in September. As would be expected, the condition 
* 01 ' the land at this time was somewhat hard. In the same month the land was 
harrowed and then spingtyne (uiltivatod. The harrowing was repeated in early 
November after rain and the springtyne-cultivation in early May. Subsequently 
the crop was ))lanted with a combined cultivator-drill and harrowed immediately 
nfter. The seed was applied at the rate of 60 lbs. and the superphosphate at 80 
lbs. per acre. 

The light land section showed some very fine crops fo]’ this class of country. 
The Glenvor Pastoral (h).\s crop of Nabawa, calciilabal to yield 32 bushels per 
ncre, was a ver>^ attractive one, being very free of weeds, disease or admixture, and 
even in growth. It had l)een planted at the end of April, at the rate of 48 lbs. of 
graded seed, with 150 lbs. of sui)erphosphate i)er acre. The land, which was scrub- 
plain, had been ploughed with a disc plough to a depth of 4 inches during eluly 
of the previous year. It had been left \n an of>en state until just before seeding, 
wlien it was disced to a depth of 2^ inches. 

These cultivations are ty})ical of thos(‘ employed by all the competitors in this 
light land section of the competition. 


The monthly rainfalls recorded at Wongaii Hills throughout the year are 
shown hereunder : - - 






Oroivliig I’crioil. 





Total 

— 1 ,1:111. 1 Fell. 

Mar. 

Ap. 

May. j. I line. 

•July- j A»P. 

Sp]). 

Oct, 

I’otrtl. 

Nov, 

Doc. 

for 

year. 

'AVoiltrivu Hills ... j ... 1 ... 

j 117 

1 02 1 477 

27.^» i 102 

1 



1 1,150 


153 

1,524 
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The cultural details of the crops competinf? in both the heavy and light land 
sections set out in the following tables: — 




cum HAL DETAILS. 





Mar , 1931.] 


JOURNAL OF AGRICULTURE, W.A. 


33 


DOWERIN AGRICULTURAL SOCIETY. 


Ten crops were submitted for inspection in this society’s competition. 
Awards were made as follow; — 

DOWBEIN AGRICULTUEAL SOCIETY. 

.Tndge: A. 8. Wild, B.Sc. (Agrlc.), Agricultural Adviser. 


Competitor. 

District. 

V'ariety. 

Yield, 
.“iO pts. 

free- 
dom 
from 
weeds, 
10 pts. 

Free- 

dom 

from 

Dis- 

ease, 

10 pts. 

Free- 

dom 

from 

admix- 

ture. 

ir> pts. 

Even- 

ness 

of 

growth, 
1.5 pts. 

Total. 

100 

pts. 

WllllamB, G. ... 

Hindmarsh ... 

Waratah 

32 

0 

8 

u 

14 

77 

Bear, H. E. 

Mlnnlvalc 

(.Canberra . . . 

30 

9 

9 

14 

14 

7« 

Cofth. E. C. 

Minnivale 

\Varatah . . . 

32 

9 

8 

13 

13 

7r> 

HugheB, .7. E. ... 

Mlnnivale 

Nahawa 

28 

8 

9 

U 

13 

72 

Anderson, J. S.... 

Dowerin 

Pusa 

20 

8 

8 

13 

13 

71 

Kelly, W. 

Dowerin 

Nabawu 

2.'> 

8 

9 

13 

13 

08 

.Jones, A. 

Ejanding 

Nabawu 

23 

9 

8 

14 

13 

67 

Cook, B. 

Dowerin 

Gluyas bate 

23 

9 

8 

13 

13 

00 

Kelly, W. ... , 

Dowerin 

Nahawa 

21 

9 

9 

13 , 

14 

00 

Thomas, T. ... 

Dowerin 

Nabawa 

20 

9 

9 

14 

14 

00 


Mr. 0. Williams was aj^ain successful in securin';’ first place. Jlis cro]), of 
the variety Waratah, was calculated to yield 32 busliels |)or acre, and j^ained 77 
points. This was a good, even, well-headed eroj>. The weeds were confined to a 
few wild oats, the disease to traces of Take-all and Flag Smut, and the admixture 
to odd plants of barley. 

The land had been |>reviously prepared by [)lougliing in the i>revioiis July 
to a depth of 4 inches. Subsequently it was spriiigtyne cultivated in Seidember, 
and again in early May. The crop was idmited during the last week in May witli 
a combined cultivator-drill, 50 lbs. of dry-pickled ungraded seed being applied 
per acre, together with 75 lbs. of su per} )hosphatc. 


The rainfalls, as rec-orded at the various centres in the Dowerin district dur- 
ing the year, were as follow' — 


— 

.lajt. 

Feb. 

Mar. 

A pi. 


Grow'ii)" Period. 

Oct. 

'Potfil, 

Nov. 

Dim-. 

Total 

for 

year. 

M.ay. 

.June. 

.Inly. 

Aug. 

Sep. 

Dowerin 

Ejanding 

Minnivale 


25 

71 

26 

168 

117 

135 

102 

57 

1 ^3 , 

47 1 

393 

301 

401 

328 

264 

264 

1.50 

180 

76 
46 

77 

1 40 
! 18 

i 

1,1.58 

1 80.5 j 

1,004 1 

3 

r> 

1 

140 j 
9.3 1 
101 

1 

1 1,489 

1 1 .004 

1.395 
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AVYALKATCHEM AORICULTURAL SOCIETY. 

All (»f the nine crops entered for the Wyalkatehem Agricultural Society's 
competition wei'e inspected. The following awards were made: — 

WYALKATCHEM AGRICULTURAL SOCIETY. 

.Uidgo ; A, S. Wild, B.Sc. (Agrlc.), Agricultural Adviser. 


( '<>ni|»<'t itof. 

]>i strict. 

Variety. 

Yield 
r)0 ptw. 

Free- 
dom 
from 
weeds, 
10 pfs. 

Free- 
dom 
from 
Dis- 
ea se, 

10 pts. 

Free- 
dom 
from 
Adml.v- 
ture, 
l.'S pt,8. 

Even 

r«e«s 

of 

growth, 
15 pt.H. 

Total , 
100 
pt.s. 

.1 OIK'S. W. W. ... 

( ovvi'owiim 

Nabawa 


0 

9 

12 

14 

75 

i.rlttUilll. ('. K ... 

( f)\voowing 

Gliiciub 

:n 

0 

8 

12 

14 

74 

Hoilgson H. 

XorM< Korrc- 
locking 

Mcrredin ... 

:u 

8 


13 

14 

73 

Vornon Kstalo ... 

.Nrrnhiulding ... 

Ford 

2H 

0 

8 

13 

13 

71 

l.m-kyor, ,1. Ji. ... 

Dukin ... 

Giiiyas Early 

2« 

0 

8 

13 

14 

70 

( hcRtcr Sons ... 

Wyalkatclicm... 

N aba wa 

26 

8 

9 

12 

•4 

69 

Rohliison. S. VV. 

( owcowing 

M erred in ... 

23 

9 

8 

13 

14 

67 

Tvlcr, .1. K. 

Korrc'locking ... 

Xabawa 

23 

9 

S) 

13 

13 

67 

Wilson, '1'. H. ... 

Wyjtlkati'licm. .. 

Nabawa 

2.'> 

7 

9 

1 

U 

12 , 

07 


Thi'ee eom)H'titoi's gained yields cnlculatcHl at 31 bushels per acre. Of these 
Mr. W. doiKvs was placed first. The winning crop lost points through admix- 
tnie, but the growth was even, it was comparatively free of weeds, and, except 
for Flag Simit in adniixture, was free of disease. 


Tile rainfalls, as recorded at the various centres in the district, are shown 
hereunder: 



.Ian. 

Feb. 

Mar. 

j Apl. 1 

Growing Period. | 

Nov. 

Dec. 

Total 

for 

year. 

May. 

.lune. 

.Inly. 

Ang. 

Sep. 

Oct. 

Total. 

(.'owcowing 



151 

160 

1 47 

395 

196 

136 

44 

36 

854 

7 i 

80 

1,252 

Korrelocking 


iVi 

63 

147 

1 42 

363 

237 

181 

70 

37 

i»30 

7 

1 

1,162 

Wyalkatehem 



53 

13.5 

63 

.335 

247 

161 

1 

OR 

27 

901 j 

7 

loio 1 

1,262 
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ROYAL AGRICULTURAL SOCIETY- ZONE 3. 

The competitors in this competition comprise the first and second prize 
winners in the Wongan Hills, Dowerin and Wyalcatchem Agricultural Societies^ 
crop competitions, togetljer with an entry received direct by the Royal Agricul- 
tural Society. 

The awards made were as follow:— 

Ito V AL A GRT CT J .TU R A SOCIETY . 

Zonk 


Jndjjr ; A. S. Wild, li.Sc. (ARric.), ARiionlturnl AclviHi'r. 


Competitor. 

Di&lrtcf. 

V.iricty. 

AUcld 

50 pts 

Free- 
dom 
fro TO 
weeds, 
10 pts. 

T'Tee- 

dom 

from 

Dis- 

ease. 

10 pts. 

I'Tee- 

dorn 

from 

tore, 

15 pts. 

Even- 

ness 

of 

growth, 
15 pts. 

Total, 

100 

pts. 

Mt. Rnpert Co. ... 

WoHRan ITillR... 

M(!rro<lin ... 

35 

0 

8 

13 

14 

70 

Olonvor CaatoTal 

WoHRaii ITlIts. .. 

Nahawa 

32 

p 

9 

14 

14 

78 

Williams, G. 

Dowerin 

! Wiiratah 

32 

0 

8 

14 

14 

77 

near, H. E. 

Dowerin 

i Gnnbt'rra ... 

30 

0 

9 

14 

14 

70 

.louos, W. W. ... 

Wyallsatcin'in... 

.Nahuvva 

31 

0 

9 

12 

14 

75 

Eonlham, N, A. 

Royal 

W'aratah ... 

31 

8 

9 

13 

13 

74 

Lehman, ('. K. ... 

Wyalkateliem... 

Glnelnh 

31 

0 

8 

12 

i 

14 

74 


The com})etition was won by the Mi. Rupert Co., Woiigan Mills, with a crop 
of Merredin, estiniaied to yield 35 bushels yier acre. 


The rainfall for the year was as hereunder: — 


— 

.Jan. 

Fel). 

Mar. 

A 1)1. 

May. 

.1 line. 

Grt>wi ng P< 
.July. 1 Ang. 

iriod. 

Sep. 

Ocl. 

Total. 

Nov. 

Dec. 

Total 

for 

year 

Wongan Hills 



1)5 

117 

! 92 

477 

275 

192 

00 

57 

1,E59 


153 

1 1,624 

Dowerin 



71 

117 

57 

39.3 

328 

204 

70 

40 

1,158 

3 

140 

1,489 

Wyalkatchem 


50 

53 

135 

()3 

3.35 

247 

101 

08 

27 

901 

7 

100 

1,262 

'alingiri 


10 

08 

91 

i 101 

1 

424 

1 

395 

274 

101 

40 

1,401 

10 

«0 

1,662 
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ZONE 4. 

Judge — ^G. L. Thr()s.sell, Dipl. Agric., Agriffultiiral Adviser. 
Royal Society — 5 competitors. 

Mt. Marshall Society — 1 competitors. 

Nungarin Society — 12 competitors. 

T otal — 21 competi tors. 


MT. MARSITALL AORICULTl'KAL SOCIETY. 

Only four entries were re<'eived in this com [petition, and all were submitted 
for inspection. The points awarded were as follows:— 

Mt. MARSHALL ACJllH ULTI^RAJ. SOCIETY. 

.Juclpe: (;. L. Throasoll, Dipl. AkfIc.. ARriciiltural Adviser. 


Competitor." 

District. 

Variety. 

Yield. 1 
.'>() points 

j Freedom 
from 
' Weeds. 
10 points 

Freedom 
from 
Disease. 
10 points 

Freedom 

from 

Admix- 

ture. 

15 iioiritB 

Even- 
ness of 
Growtli, 
1 .5 points 

Total. 

100 

point! 

Thompson, M. A. 

j 

!^ortl» Ben- 

INabawa 

1 

24 i 

H 

9 

13 

13 

07 

1 

cubbin 








Collins, M. C. ... 

rioucul)bin ... 

do. 

24 

H 

H 

13 

13 

66 

Hop wood, B. W. G. 

do. 

do- 

22 

0 

1 ^ 

13 

12 

65 

Wendt, K. 

WclbunKiii ... 

G Iliyas Early 

21 

.S 

8 

12 

14 

63 


A, crop of Nabawa, calculated to yield 24 bushels per acr'^, subinittL l by Mr. 
M. A. Thompson, of North Bencubbin, won the competition witli an award ot! 

points. This croj) was on land which had been ploughed 4 inches deep in 
July with a disc implerneiit, and which had received two workings with a .spring- 
tyne cultivator, viz., August, and prior to seeding. It was planted with a com- 
bined cultivator drill at the end of April, .seed being applied at the rate of 38 lbs. 
and superphosphate 118 lbs. per acre. 

Only one point separated the second prize winner, Mr. W. C. Collins, whose 
crop of Nabawa, although estimated would yield the same as the winning crop, 
lost a point for the presence of Septoria. 


The rainfall during the year was as follows: — 









Growing Ferioil. 





Tot.il 

— 

.Ian. 

Fc!>. 

Mar. 

A pi. 

May. 

.f line. 

duly. 

Aug. 

Sep. 

Oct. 

1'otal. 

Nov. 

Dec. 

for 

year. 

North Bencuhbin ... 


i ® 

173 

241 


480 

169 

164 

64 

15 

939 

1 

62 

1,421 

Bencubbin 


21 

17 

219 

58 

447 

193 

128 

74 

I 


918 


34 

1,211 
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NUNGARJN AGRICULTURAL SOCIETY. 


Of the tifteen entries in this eoinpetition, twelve were snhmittc'd for jndying. 
the awards beitij^ a.s follow; — 


NUN(JAKIN AGRTClTI/rTJllAL SOCIETY. 


.nj(iiu:<* : (r. I,. TIiroHsell, AKri<-., At(i'i‘ iilf,ural Adviser. 


( (ithpptitor. 

District. 

V}iri«My. j 

Vicld. 

AO points 

Freedom 
from 
Weeds. 
Id points 

Freedom 
from 
Disease. 
10 itoints 

Freedom 
from 
Admix- 
ture. 
ir> points 

Even- 
ness of 
Crowth. 
15 points 

Total. 

100 

points 

Manacl, C. J, 

Muklnhiulln 

ChiA^as Early 1 

:10 

H 

0 

14 

14 

76 

Watson llroB. 

Nnngarin ... 

('arrabin ... | 

:51 

d 

8 

13 

IS 

74 

Johnson, J. H. ... 

M.ani'owinc 

(Unvas Early 

oO 

0 

8 

12 

14 

73 

WIlllamB. F. A. ... 

do. 

■Nal)a\va 

20 

M 

8 

14 

14 

73 

Clam]), A. 

Mukinbuditi 

1 (Jlnyas Early ‘ 

20 j 

, 0 

1 ^ 

1 13 ! 

1 13 

72 

Creat?l» Bros. 

Kwelkan 

Carrabin ... ! 

27 1 

1 0 

1 8 

: 13 

13 

70 

Jolly, H. P. 

Man"ownlc 

1 Nabavva .. , 

2.S 

0 

I 7 

1 13 ! 

13 5 

70 

Watnrhousc, Tt. IT. 

■Nnni^ariii ... 

do. ... ; 

27 ; 


1 ^ 

i;'. 

13 

GO 

Klohanison, .T, ... 

Miikiiibndiii 

do. ... 1 

2G 

S 9 

1 7 

12 

14 

1 68 

Popo Bro.s. 

Kununoppin 

Cluyas Early [ 

24 

H 

i 8 

! 14 

14 

' 08 

Phil bey, J. C. ... 

Nnn'rarlii ... 

Ford 

24 

0 

7 

i 

14 1 

i 6G 

Ileynolfls, A . or. ... 

Mukinlmdlii 

j Cliiyns Early ; 

24 

0 

i s 

1 


j GG 


Ml'. J. Manuel, of Mukinbndin, wa.> tlie suceessiiil ('Oin})etitor, his entry 
being a very fine ei'op of Gluyas Early, which was estimated to yield 30 bushels 
per acre. 

The land on whicii llie erop was grown originally carried a foi'ost of salmon 
gum and gimlet. It was plouglunl during July with a, mouldboard to a depth of 
3V^ inches, and was s])ringtyne cultivated in August and prior to seeding, which 
look place during tlie first we(*k in May, a disc drill being used. Sc(‘d and super- 
phosphate were apjdied at the respexdive rates of .52 Ihs. and 75 lbs. per acre. 


idle ci’op was a tall, dcuise and very (‘ven oik*, and, with the exception of a 
little barley grass, was free of Aveeds, while only a trace of Flag Smut was noticed. 

It will he observed that 52 lbs. of graded se(‘d Averc sown per ac'iv. This is 
heavier tlian the usual rate I'ecommeiided for this area, and Avhile the object ot' 
sowing thickly A\’as to overcome barley gi'ass, ih(^ thick seeding had a detrimental 
effect towards the (md of tlie growing season, Avhen the S])ring rains Avere very 
light. Thus, while the crop Avas a very fine one, it did not yield as well as it 
lo(d<(‘d. For the ]\rukini)udin district it is not consider(*d advisable to exceed 40 
lbs. per acre, and farmers should refer to the results of tlie ex])(u*i merits con- 
ducted at the 5dlgarn Experiment Farm. 


Tlie rainfall, as i-ecorded at the various centi'es in this competition, was as 
follows 



j .Tan. 

Feb. 

Af-.r. 1 

A pi. j 



Growing l*criod. 



Nov. 

Dee. 

Total 

for 

year 

May. 1 
1 

.huie.j 

•Uily. 

Ann. 

Sep. j 

Oct. j 

Total. 

Mfnkinbndjjj 


G 

62 

240 

30 

397 

142 

174 

128 

16 

803 

5 

66 

1,281 

Nunparin 


24 

204 

230 

64 

324 

196 

1.5.5 

80 

21 

840 

1 

101 

1,40( 

Kununoppin 


13 

175 

101 

47 

306 

192 

172 

123 


865 

2 

43 

1,281 
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ROYAL AGRICULTURAL SOCIETY- -ZONK 4. 

The competitors in this eoinpetitioii include the first and second prize winners 
in the Niingarin and Mt. Marshall District Agricultural Societies^ crop com- 
petitions, together with the entries made direct with the Royal Agricultural 
Society. There were five ol* these individual entries, and tliey were located at such 
widely distributed localities as Corinthian, Southern Cross, Dulyalbin, Trayning, 
and Mukinbudin. 


The awards were as follow:-- 

RO^ AL AGIIKTLTIJKAL S()(’JETV- -ZON K 4. 
.Ind«e : G. L. ThroRsoll, Dipl., Agrlr.. Agri( iiltiiral Adviser. 


Competitor. 

District. 

Society. 

Varlol.y. 

Manuel, C. J . 

Mukinbudin 

Nungarin... 

Gluyaa 

Early 

Watson nroB. 

Nungarin... 

do. 

Carrabln " 

Davies, ll.E.K. 

Southern 

Cross 

Royal 

Nabawn... 

Smeoton, K, ... 

Trayning... 

do. 

Ford 

White, K, T.... 

Mukinbudin 

<io. 

Nabawa... 

Davies, F. (fe .1 . 

i Corinthian 

do. 

do. ... 

Tiiompson. M. 

1 Nortii Ben- 

Mt. Marshall 

(io . 

A. 

! cubbln 

i 

i 

Collins, M. C. 

i Bencubbln 

do. 

i do. 

Suiter, n. .T. ... 

Dulyalbin 

Royal 

' do. ... 


1 

1 Yield. 
60 points 

Freedom 
from 
Weeds. 
10 points 

Freedom 
from 
Disease. 
10 points 

Free.dop^ 

from 

Admix- 

ture. 

16 points 

Even- 
ness of 
Growth. 
15 points 

Total 

100 

points 

no 

; 8 

9 

14 

14 

75 

31 

' 9 

8 

i:{ 

13 

74 

29 

1 9 

' 

1 18 

13 

78 

27 

9 

‘ 8 

13 i 

13 

70 

; 26 

9 

9 

12 

13 

69 

26 

9 

9 

18 

12 

69 

I 

H 

9 

13 1 

1 

67 

! 24 

S 

8 

13 

13 

66 

i 

9 

9 

1 14 

12 

64 


Mr. (J. .1. Manuel, ol‘ Mukinbudin, was, therefore, successful in winning 
the Zone Championship ]>rize, with Messrs. Watson Bros., of Nungarin, filling the 
second place. 


The rainfall recorded at tlie variuus centres is sliown in tlie accompanying 
table : — 



.Ian. 

Kcb. 

Mar. 

Apl. 

M.ay. 

.1 nne. 

Crowing Period. 



Nov. 

Dec. 

Total 

for 

year. 

.luly. 

Aug. 

Sep. 

Oct. 

Total. 

Mukinbudin 

... 

0 

62 

249 


397 

142 

174 

128 

16 

893 

5 

66 

rSsi 

Xiingarin 


24 

204 

230 

64 

324 

196 

1 55 

80 

21 

840 

1 

101 

1,400 

Corinthian 


4 

55 

1 91 

90 

347 

126 

15.5 

55 

23 

790 

30 

77 

1 153 

Turkey Hill 



45 

228 

150 

278 

101 

153 

46 


728 

4 

201 

1,206 

Trayning 


i? 

191 

162 

60 

343 

216 

136 

58 

21 

834 


90 

1,294 

Dulyalbin ... 





34 

348 

204 

174 

89 

' 19 

868 

16 

34 

917 
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ZONE 5. 

Judge — G. L. Throsskll, Dipl. Agric,, Agricultural Adviser. 
Royal Society — 1 competitor. 

Merredin Society — 13 competitors. 

Bruce Rock Society — 6 competitors. 

Total — 20 competitors. 


MERREDIN AGRICULTURAL SOCIETY. 

Thirteen crops were submitted for juduging in this competition, although 
originally there were twenty-one entries. The awards made were as follow: — 


MERREDIN AGRICULTURAI. SOCIETY. 


.Judge: G. L. Throssell, Dipl. Agric., Agricultural Advisor. 


Oompetitor. 

District. 

Variety. 

Yield. 
.'»0 polnt.s 

Freedom 
from 
Weeds. 
10 points 

Freedom 
from 
Disease. 
10 points 

Freedom 
f rom 
Admix- 
ture. 

15 points 

Even- 
ness of 
Growth. 

1 5 points 

Total. 

100 

potnt.s 

Teasdale, H. W.... 

Totadgin ... 

Nabawa 

3tl 

8 

9 


14 

88 

Cook, W 

S. Walgoolaii 

do. 

.38 

9 

8 

1.3 

14 

82 

Merredin Meat Co. 

Merredin ... 

Canberra ... 

.35 

8 

8 

14 

14 

79 

Maughan.J.D. ... 

S. Walgoolan 

G1 Ilyas Late 


8 

8 

12 

14 

77 

Teasdale, Bros. ... 

Uelka 

Nabawa 

34 

8 

7 ! 

14 

13 

76 

Thyne Ur os. 

Norpa 

Merredin 

31 

8 

8 

14 

13 

74 

Walder, L. S. ... 

Merredin . . . 

Merreilin ... 

34 

9 

8 

7 

14 

I 72 

Rowan, C. H. 

Totadgin ... 

Nabawa 

28 

8 

8 1 

14 

13 

"I 

Maiighan.T. G.A J. 

Nukarnl 

do. 

27 

8 

7 

i:j 

12 

67 

SmallacomUe, T. H. 

Nangeeuan... , 

Canberra ... 

24 

8 

8 ! 

14 

13 

67 

Kay, .1 

Baandee 

(Uyuas Early 

26 

7 

7 1 

13 

13 

66 

Snell, C 

Nangeciiaii 

Nabawa 

27 

8 

6 

12 

12 

65 

Cockram, W. 

Niikarni 

Nabawa 

21 

8 

8 

13 ' 

13 

63 


The winner was Mr. H. W. Teasdale, of Totadgin, who (uitered a very fine 
crop of Nabawa, which was estimated to yield 39 bushels per acre, and which was 
awarded 83 points. The land, whicli originally carried gimlet, had been cleared 
since 1917, and was ploughed at the end of July with a mouldboard plough to a 
depth of 3^/2 inches, and cultivated with a rigid tyne scarifier in September, and 
after the heavy March rains. The crop was sown during the last week in April, 
43 lbs. of graded seed and 120 lbs. of supeTpbosi>hate per acre being applied. 
This crop was very tall and dense, and excepting for a few wild oats, was very 
free of w^eeds. 


By winning this competition Mr. Teasdale wins outright the coveted ^‘Teas- 
dale Cup,” which was presented by the Teasdale Bros, in 1922. The conditions 
attached to this cup were that it had to be won twice in succession or three times 
in all. Since 1922 no less than seven fanners have earned the honour of having 
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their names engraved on this cup, but Mr. H. W. Teasdale is the only winner who 
has held the cup on more than one occasion. The list of successful competitors 
is as follows: — 

Teasdale C tip. —1922, R. Pollock; 1923, H. W. Teasdale; 1924, the late 
W. G. Woolgar; 1925, Teasdale Bros.; 1926, H. W. Teasdale; 1927, 
C. H. Rowan; 1928, T. II. Smallaconibe ; 1929, W. Cook; 1930, 
H. W. Teasdale. 


The rainfall recorded at the various centres throughout the district is as here- 
under : — 


— 

.Ian. 

Fcl). 

Mar. 

A pi. 

May. 

hi no. 

(Jnm 

.July. 

ing V 

Aiig. 

eriol. 

Sep. 


Total. 

Nov. 


'J’ota 1 
for 
yt‘ar. 

Merredin 

... 

1 

21 a 

272 

51 

275 

222 

181 

91 

28 

959 


21 

1 ,470 

Nangeenon 


1 

:n.s 

2IH 

28 

225 

177 

229 

81 

44 

894 

4 

85 

1,517 

Koonadgin 



20« 

279 ; 

42 

401 

2(»2 

180 

84 

20 

921 

4 

89 

1,009 




•ui 

.*12:} 1 

1H7 

78 

270 

240 i 

190 

50 

21 

977 

4 

31 

1,558 

.\ iikarni 



2C)fi 

l.'‘)9 

29 

214 

182 

178 

42 

12 

708 


125 

1.218 

.Baaiidoo 



nrs 

220 

.58 

295 

1.55 

1 

197 

1 

54 

12 

771 


22 

1,178 


A very noticeable feature of some of the competing crops was the j)r‘evalence 
to a very marked degree of the disc^ase Take-all. This disease was res})onsihh* for 
a reduction in yield in the badly inlVcted cro|>s. As it was, however, the avci’ag.^ 
yield of the thirteen com]>otitors was 31 bushels per acre. This average coul;! 
have been higher if the Take-all liad been controlled by better fanning methods 
in the past. As this disease is the coiise{juenco of indifferent methods, com} )eti tor- 
should refer to |)age 85, where the (iuestion is discussed. 
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Thf" cultural details are summarised below: — 
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Disease. 

race Take 
snd Septori 

1 

lag Sm 

lakeall a 
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..N CO 
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eSt*i 

1 
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1 

1 
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Ph 

1 

S 

t 

SB 

a 

o> 

SB 

s 
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pH 

pH 

pH 


PH 
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Seed 

treatment. 

Copper car- 
bonate 

Copper car- 
bonate 

Copper car 
bonate 

Copper car 
bonate 


chopper car- 
bonate 

Copper car 
bonate 

Rate 

of 

super. 

ja 

S (M 

100 
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OOi 

Oi 
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43 
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> 
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.o 
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!«<, 

c 

OJ 

>> 

P 

« 

g 

a 

g 

a 

Subsequent cultivation. 

Rigid tyne scarified 
Sept. and Mar. 

Planted with a com- 
bined cultivator 

drill 

Rigid tyne scarified 
Aug. and Sept. Skim 
ploughed Mar. Plant- 
ed with a combined 
cultivator drill 

Rigid tyne scarified 
Aug., Sept., Nov., and 
April. Planted with 
combined cultivator 
drill 

Cross ploughed Aug.; 
sprin^yne cultivated 
Sept., Nov., and 
prior to seeding. 
Planted with com- 
bined cultivator 

drill 

Springtyne cultivated 
Sept., Nov., and 

JIar, Disc ploughed 
prior to seeding 

Planted with com- 
bined cultivator drill 

Reploughed with Disc 
Aug. Springtyne cul- 
tivated Sept., Oct., 
Mar. and Apl. Plant- 
ed with combined 
•u.tivator drill 

Springtyne cultivated 
Oct.; rigid-tyne scari- 
fied prior to seeding. 
Planted with combing 
cultivator drill 

1 

l^l 


1 

o 

1 

Good 

Good 

poof) 

Good 

o 








■i»dua 




CO 

CO 

1 


’S 

Mould- 

board 



'2 9 

Mould- 

board 

i 


6 

c- 

' 

a 

Disc 

Monk 

boar( 

Combi I 
cultiva 
drill 

Disc 

Disc 

gi 


June- 

July 

May 
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June 

June 

1 . 
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T3 
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c 

e« 



a 

p 

•5 a 

a 

H 

S 

5 

Salmon, 

gimlet 

mallee 

Gimlet, 
mon a 
mallee 

1 

5 

Salmon 

gimlet 

ajs 

il 

J2 t» 

89 

CO 

Salmon, 

let 

morrel 

. 2 « 

i'S,- 







O rt 

(D O- 
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S 

HS 
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Bros. 
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K 
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.2 
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BRITCE ROCK AGRICULTURAL SOCIETY. 


There were six competitors in the crop competition conducted by the Bruce 
Jf(X'k Aprncultural Society, the awards being as follow: — 


nRUCE BOCK AGBICULTCRAL SOCIETY. 

.hulge ; ii. L. ThroHsoll, Dipl. Agile., Agrleultnnil Adviser. 


i 

Competitor. 

District. 

Var.ety. 

Yield. 

50 points 

Freedom 
from 1 
Weeds. 
10 points 

Freedom 
from 
Disease. 
10 points 

Freedom! 

from 
Admix- j 
tiire. 

15 points 

Even- 
ness of 
Growth. 
15 points 

Total. 

100 

points 

Smith, C. A Sons 

Yarding 

(ilucluh 

43 

9 

9 

13 

14 

88 

Ellis, K. (i. 

Central Kmn- 
rninin 

do. 

39 

9 

8 

12 

14 

82 

Strange, P. A. ... 

Y ardi ng ... 

do. 

38 

9 

8 

13 

13 

81 

Smith, C. & A. H. 

Yalbarrin ... 

do. 

38 

9 

7 

13 

14 

81 

Farrall, F. V. & Sons 

Yarding 

do. 

35 

9 


12 

IS 

77 

Straehan, W. 

Yarding 

do. 

30 

8 

7 

1 

12 

13 

70 


Me.ssrs. (A Smith Sc Sons, of ^'arding, won the competition with an entry of 
iJie variety Gluclub, which wa.s awarded 83 points, and which was estimated to 
yield 43 bicshels pei' acre. This entry was portion of a }>addock of 580 acres of 
the same variety. The land on which the crop was sown originally earned a forest 
of salmon gum and gimlet, which was cleared in 1910. It was ploughed with a 
disc implement in June and July to a depth of three inches, and was disc culti- 
vated ill August and September, cultivated with a comliined cultivator-drill in 
April, and planted with the same imjilement. Seeding took place during the 
second week in May, the rates of se(*d and superphosphate bmng 40 lbs. and 93 lbs. 
X)er acre resj3ectively. This crop was well grown, very free of weeds and disease, 
but losl fioints for admixture. Tn addition to gaining the Zone Champion.ship, 
this crop was awarded the special [>rize for the highest bushel yield in the State. 

The average yield of all com[)etitors in this competition was 38 bushels per 

acre. 


The rainfall recorded at the various centres in the distrid- is shown in the 
table hereunder: — 



•Inn. j I'd'. 


<. rowing rcriod. 

Api.i ; r" 

|;\iay '.IniK'.j Inly. ! .Ang. j Sof», 

1 ! N ov . 

{Hi. 1 Tot.d.j 

1 >»'(C. 

Total 

tor 

year. 

I'rucc ... 1 ... j ... 

Yarling ... ... | ... 1 9 

CetitnU K iiintriinin j ... ! 9 

210 
209 
' 137 

192 1 04 ! .342 

134 1 72 t 3S() 

102 ' 79 j .307 

2.14 r.n 107 

252 191 124 

303 1 30 1 33 

20 

31 1,().'>3 

29 1,047 

! 49 

i U 

9 1 3.'» 

1 

1,444 

I 1,420 
1,.399 

t 
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The cultural details of competitors have been 
table : — 


summarised 


in 


the following 
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ROYAL AGRICULTURAL SOCIETY ZONK 5. 

The competitors in this coin])etition iiK'hide the first and second jnlze winners 
in the Merredin and Bruce Rock District Ag’ricultiu’al Societies^ Crop Com- 
petitions, toj^ether with an entry received direct by the Royal Agricultural Society. 

The awards w»*re as follow 


KOVAL AORlCLl/fl RAL SOl’lETN --ZON K B. 

G. h. ThrosRell, Blpl, Agric., AgrlciiRnral Adviser. 


Conipetitor. 

1 

District. 

i 

( 1 

Society. I Variety. 

Yield. 

50 points 

Freedom Freedom 
from j from 
Weeds. Disease. 
10 points 10 points 

Freedom! 

A^dmix ' 

Adiiiix- 

Total. 

100 

points 

Smith. C. & 
Sons 

TeaBdaie. H. W. 
Ellis, li.O. ... 

Cook, W. 

Hammond, J. i 
D. 

Yarding ... 

Totadgiii ... 
Central 
Kiimmiuin 
South Wal- 
goolan 
Koilerbcrrln 

Rruci' Rock 

Merredin ... j 
Bruce Rock 

1 Merredin ... 

Royal ... 1 

Gliiclub ... 

Nahawa... 
Glucluh ... 

Nabawa... 

Nabawa 

43 

39 

39 

38 

■' 25 

9 

8 

9 

9 

1 

8 

9 13 

! 

j 9 13 

! 8 ; 12 

8 ; 13 

7 1 13 

_____ 

14 

14 i 
14 I 

14 

12 

88 

83 

82 

82 

65 


The cro|) of Messrs C. Sjnith ^ Sons, of Yarding, in addition to winning the 
Zone Charnpiotisliip, won the s) social prize of .1*5 5s. awarded annually by the 
Royal Agricultural Society foi' tin* highest bushel yield in the Stat(\ A yield of 
43 bushels per acre is certainly a line achievement, and is oidy tlire<* bushels less 
than tin* ol'licial State record of Mr. C. E. Cockrain, of Pallinup, whose ('rop of 
Yandilla King in 1920 yielded 49 bushels ]>cr acre. 


Tin* rainfall for tlie di.stricts where the coinj>etitnrs are ]ocat(*d was as fol- 
lows 







Growing Period. 



Total 



.Ian. 

Fel). 

Mar. 

Api. 








Nov. 

Dee. 

lor 





May. 

June. 

July. 

Aug. 

Sep. 

Oci. 

'I’ot-al . 



year. 

Yarding 


9 ! 

209 

134 

72 

380 

252 

194 

124 

31 

1 ,053 


15 

1,420 

Ulva 


13 

526 

291 

68 

383 

247 

256 

91 

36 

1 ,0S 1 

Y. 

81 

1,992 

Koonadjin 



206 

379 

43 

401 

203 

180 * 

84 

20 

93 1 

■4 1 

89 

1,609 

('entral K umnii rii n . . . 


'9 

137 

162 

79 

307 

303 

136 

133 

29 ! 

1,047 

9 

35 

1,399 

KellerbeiTin 


5 

104 

1 

227 

52 

1 

376 

239 

222 

109 

26 ! 

1 ,024 

5 

1 

1 

1,425 
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ZONE 7. 

Judge — J. H. I^vNGFiELD, Manager, Merredin Experiment Farm. 
Royal Society — no competitors. 

Karlgarin Society — 5 competitors. 

Lake Grace Society — 10 competitors. 

Kulin Society — 15 competitors. 

Total — .50 competitors. 


KARLGARIN AGRICULTURAL SOCIETY. 

In the Karlgarin Agricultural Society’s competition there were twelve en- 
tries, but seven withdrew before inspection. The awards were as follow : — 

KARLGARIN AORIGIJLTURAL SOCIETY. 

Judge; J. H. Langfteld, Manager, Experimental Farm, Merredin, 


Competitor. 

District. 

Variety. 

Yield. 

r>0 points 

Freedom 

from 

Weeds. 

]0 points 

Freedom 
from 
, Disease. 
10 points 

Freedom 

from 

Admix- 

ture. 

I,*') points 

Even- 
ness of 
Growth. 

IT) ] mints 

Total. 

100 

points 

Ulglin, K. ,T. 

Karlgarin . , . 

GIuyaB Early 

32 

8 

8 

12 

13 

73 

Treasure, C. 

do. 

Turvpy 

28 

8 i 

1 

11 

13 

I 69 

Metcalf, 0. 

do. 

(Uuyas Early 

2.5 

i 

9 ' 

12 

i 13 

68 

Hewlett, A. 

do. 

Nabawa 

2« 

p 

7 

13 

* Vi 

68 

Shawyer, C. 

do. 

Nabawa 

24 

9 1 

8 

13 

! 

13 

67 


Mr. E. J. Biglin was placed first with a crop of Gluyas Early, whi(*h was esti- 
mated to yield 32 bushels per acre. Mr. C. Tnuisure was ))Iaced second with a 
crop of Tuiuey, with an estimated yield of 28 bushels per acre. 

A fair amount of admixture was present in most of the corps in this com- 
petition, but as the district has been 25 to 30 miles from a railway, the dilTiculty 
in getting pedigree seed is quite a])parent. Now that a railway is being coiistruc- 
t(»d tlirough the distinct, faianers should secure a few bags of pedigree seed. 


The rainfall for East Karlgarin during the year is shown in the following 
table : — 


— 

Jan. 

Feb. 

Mar. 

Apl. 

Growing Period. 

Nov. 

Dec. 

T ta 

for 

year. 

May. 

.Tune. 

July. 

Aug. 

Sep. 

Oct. 

i 

Total. 

East Karlgarin ... 


3 

842 

172 

112 

302 

334 

1 

206 

87 

i 

29 1 

1,070 

30 

1 

64 j 

1,681 
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LAKE GRACE AGRICULTURAL SOCIETY. 

In this competition there were originally twelve entries, bnt two competitors 
withdrew before inspection. 


The awards W(*re as follow 

LAKE (JEACE AGKICI] LTUEAJ. SOCIETY. 

Judge : .7. If. l.uugfleld, M.anager, Experimental Farm, IVTcrredin. 


OompetJtor. 

District. 

Variety. 

Yield. 

.50 points 

Freodotn 

from 

Weeds. 

10 points 

Freedom 

from 

Disease. 

10 points 

Freedom 

from 

Admix- 

ture. 

1.5 points 

Even- 
ness of 
Growth. 

16 points 

Total. 

100 

points 

Coad, H. J. 

Lake Grace 

Xnl)awa 


9 

9 

14 

14 

81 

Colinsoii <fe Floiay 

do. 

GiiiY«s liate 

33 

9 

9 

14 

13 

78 

Bishop, H. F. 

<io. 

Nabawa 

81 

9 

9 

14 

14 

77 

Woodhurn, .1, 

do. 

Yandilla King 

31 

9 

9 

14 

14 

77 

Fry. E. H. 

do. 

Gluyas Early , 

31 

9 

9 

13 

14 

76 

Burns, E. B. 

do. 

Yandilla King j 

29 

8 

8 

i 14 

13 

1 72 

Grlfflthg (fe Green... 

do. 

Caliph ... ' 

27 

9 

9 

1 13 

13 

1 71 

Griffin, C. 

NeendaUlng 

Bena 

24 

8 

8 

1 

12 

t 67 

Hadden, C. F. ... 

i Buriigup 

Nal)awa 

25 ' 

8 

8 

14 

12 

67 

W\tham & Sons... 

Lake J’-iddy 

Gluyas Early 

20 

7 

8 

14 

12 

61 


The winning entry was shown by II. J. Coad, the variety being Nabawa, 
and the estimated yield 35 bushels ])er acre. It was thick, even, free from weeds, 
disease, or admixture, and would be a creditable exhil)it in any cornj^etition. 

Messrs. Collinsoii and Fleay W('re placed second with a v(n\y tiru* ('ro]> of Gluyas 
laite, estimated at 33 bushels per acre and, like the winning croi), had very few 
faults. 


Messrs. H. F. Bishop, J. Wuodburn, and E. 11. I’ry all exlii})ited splendid 
crops, and altiiough only 50 acres were inspected, they all had a much larger area 
that would yield equal as well. 

The average yield over the ten <'i‘o]>s inspected in this competition was 28.6 
bushels per acre. 

Below is given the rainfall for 1930: — 


1 

[ 1 

1 

1 

1 Growing Period. 

1 


Total 

! .Ian. 

1 

' 1 

I Bel), j 

Mar. j 

[ Apl. 

1 1 

May. 

June. 

July. 

Aug. 

Sep. 

Oct. 

I 

'rotal. 

Nov. 

Dec, 

for 

year. 


17 

70 

180 

133 

382 

504 

102 

05 

44 

1,200 

1 ^ 

54 

1,684 


2.5 

317 

227 

124 

305 

291 

155 

86 

43 

1,004 

1 

1 


1,67;; 


l.ake (irace 
Kake lUddy 
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The cultural details ai'e as follow;-- 
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KULIN AGRICULTURAL SOCIETY. 

The competition conduetefl by this Society was well contested, the winning entry 
being calculated to yield 37 bushels, while the lowest yield was better than eight 
bags. The awards were as follow: — 

KULIN AOmCULTUHAL SOCIETY. 

•hulffe ; H. Langfleld, Manager, Experiment Farm, Merredin. 


Competitor. 

District. 

Variety. 

Yield. 
50 points 

Freedom Freedom 
from from 

Weeds. Disease: 
10 points! 10 points 

Freedom 

from 

Admix- 

ture. 

15 points 

Even- 
ness of 
Growth . 
15 points 

Total. 

100 

points 

Henderson, J. H.... 

Gnarmiug ... 

Queen Fan 

37 

9 

9 

14 

14 

83 

Bowey A Baldock 

Kulin 

Ford 

33 

9 

9 

13 

14 

78 

Bowey, B. J. 

do. 

do. 

32 

9 

9 

13 

14 

77 

Lewis, K. H. 
Nichols, R. 

do. 

do. 

31 

9 

9 

13 

14 

76 

do. 

Gluyas Early 

30 

9 

8 

14 

13 

74 

Parker, C. W. ... 

do. 

Merredin ... 

30 

9 

8 

14 

12 

73 

Trotter, A. W. ... 

Kulin Rock 

liena 

30 

7 

9 

13 

13 

72 

Bailey A Russell ... 

Kulin ... i 

Merredin ... 

29 

8 

9 

13 

13 

72 

Freehalrn, F. S. 

do. 

Queen Fan... 

28 

9 

9 

13 

13 

72 

Biggin, H. 

Kondinin ... 

Nabawa 

26 

8 

8 

14 

14 

70 

Bowey, Mrs. 

Kulin 

Queen Fan 

2i) 

9 

9 

13 

13 

69 

Clarke, A. H. A 

do. 

do. 

27 

8 

8 

13 

18 

69 

J. H. 

Hodgson, J. H. ... 

do. 

Gluyas Late 

28 

8 

7 

13 

12 

68 

Scadding, M. 

do. 

Queen Fan... 

25 

8 

9 

13 

13 

68 

Meikle, P. 

do. 

(Uuyas Late 

27 

8 


13 

12 

68 


Mr. H. J. Henderson was awarded first ))lace in the Kulin (competition witii a 
crop of Queen Fan. This also secured first place in Zone 7. It was calculated to 
yield 37 bushels per acre. It was a well .stooled, even crop, \’ei*y free from disease 
and admixture. Mr. Henderson bad .similar success with the same variety last 
year, when the yield was calculated at 28 bushels comx->ared with 37 bushels this 
year. 

Second place went to Messrs. Bowey and Baldocrk with a crop of Ford. This 
was also a very fine crop and gave a calculated yield of 33 bushels pei‘ acre. Third 
and fourth places w^ere secured by Mr. 1\ J. Bowey and R. H. Lewis respectively, 
both with Ford, the yields of Avhich w'ere estimated at 32 and 31 bushels per acre. 

For the fifteen crops entered in this Society\s competition the average calcu- 
lated yield Avas 29.2 bushels per acre. 

Flag Smut and Take-all was noticed in many crops, Gluyas Early being the 
most affected with Flag Smut, wljilst to a lesser degree it was found in Merredin, 
Queen Fan and Gluyas Late. Take-all wms showing in many crops, but in most 
cases would not greatly reduce the yield. 

Mr. Parker^s crop at Merredin was down very badly. This could be attributed 
mainly to planting too early; it had been sown the latter end of April and had 
made a wonderful growth of foliage. Had it been sown a fortnight to three weeks , 
later the yield of grain would have been equally as good, whilst the growth of straw 
would have been restricted and the liability to lodge greatly reduced. 

The rainfall during the year was as follows: — 







Growing Period. 



Total. 

for 

year. 


Jan. 

Feb. 

Mar. 

Apl. 

May. 

June. 

July. 

Aug. 

Sep. 

Oct. 

Total. 

Nov. 

Dec. 

Kulin 


6 

1 

212 

210 

80 

400 

455 

174 

71 

36 

1,226 

8 

78 

1,784 

Kondinin 



126 

181 

68 

312 

364 

155 

144 

82 

1,076 

7 

50 

1,439 
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The ciiltuial details are suminanseci in the table below — 



sown with comlinod ciiltn itor 
drill 
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ROYAL AGRICULTUIUL SOCIETY -ZONE 7. 

There were no individual ('ouipetilors in this zone wJio enteic'd direct with the 
Royal Agricultural Society, so that the competition was confined to the first and 
second prize winners of the Kniin, Karlgarin and Lake Grace Sot ieties, the awards 
being as shown in the accompanying table: — 

llOYA]. AOlUCULTI’llAJ. SOCIETY- /.ON n 7. 

• ,7ndp<i : .7. IT. EanKfldd, Afan.'xgtT. I':xperimcnt l-’arm, MerrediJi. 


Competitor . 

District. 

Agricultural 

Society. 

■ Variety. 

Yield. 1 (roln ^ from , [X. 

.'iO.points WeedB. ]>lsenBc. / " ' 

10 points 1 0 points J point s 

Even- 
11088 of 
Growth. 
EA p<^int8 

Total. 

100 

points 

Henderson, J. 
H. 

Goad, H. J. ... 

Gnarmlng 

Kulln ... 

Queen Fan 

37 

' 1) 

9 

M I 

14 

83 

Lake Grace 

Lake Grace 

Nabawa ... 

3a 

9 

9 

14 i 

M 

SI 

Bowey <fe Bald- 
dock 

Kulln ... 

Kuliii 

Ford 

33 

0 

9 

13 ; 

14 

78 

Colli nson & 

Fleay 

Biglin, B. J.... 

Lake Grace | 

Lake Grace 

! GluyaHLatr 

33 

9 

ft 

14 ; 

13 

78 

Karlgarln 

Karlgarln... 

j (ITnyasJCarly 

32 

i 8 

K 

12 

13 

73 

Treasure, C. ... ^ 

Karlgarin 

Karlgarin... 

! Tufvey ... 

28 

i ^ 

9 

11 

13 

69 


The lioiiour of Avinning tin* Zone Championship Avas Avon by Mr. J. If. Hen- 
derson of GnaTTuing, avIio gained th(‘ higiM‘st number of points with his (mti*v of 
Queen Fan. 
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The cultural details of these prize winners have been ^ouped in the following^ 
table for comparison : — 
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ZONE S. 

Judge: A. 8. Wild, B.Se. (Agrie.), Agrieultural Adviser, 
Royal Soeiety- 2 competifoi-s. 

Guowangerup Society — 14 competitors. 

Nyabiiig Society— -5 competitors. 

Total — 21 com)>etitors. 


GNOWANGERUP AGRK J J/IJ R VL SOCIETY. 

Of the twenty-nine entries r<‘ceived f(U* tlie competition conducted by this Soc- 
iety, fourteen crops were submitt(*d foi’ inspedion. 

The awards were made* as follow:— ■ 


c s o w A X < i ii[ V A o K i( ; r i ,t i k a l s o (. i nx 



.ludtze 

A. S. Wild. ILSc. 

(Agric.). 

.Agrieultural Adviser. 







Yield, 
r.o pts. 

lire- 

<loni 

i Five- 

1 dOMl 

I’rcc- 

doiii 

lAen- 

Iies^ 

Total, 

(VinifX'titov, 

District. 

\aiic(\. 

t'lauii 

troiii 

adiiiix- 
f nri\ 
ir> pts. 

of 

100 





WIM'ds. 

1 disease. 

growth. 

pts. 






10 pts. 

{ 10 pts. 

' ir> pts. 

Whito, R. n. 

I'alliiiiip 

\'andilla 

Kill'.; 

;5s 

0 


1 1 

l:; 


Jliiriiiird. ('. IL 

ralliiitip 

N andilla 

Kiiii; 

:57 

s 

<) 

N 

I 1 

so 

McDonald. .1. 

Onovvaiitrernp. . . 

Nahawa 



0 


14 

1 '1 

70 

Stewart. W, 15. j 

(inowaiiKenip... 

NaiKlilla 

KiiiK ; 


0 


i;; 

' 1 :5 

78 

Forrnbv. R. A j 

tJiiovtanp'Mip.,, 

: ^■andilla 

Kiny 

;5'_’ 

0 

, it 

i:; 


70 

Co., l.td, 1 









Whyatt, A. j 

raliimip 

N aiidilia 

Kint; ■ 

:5o 

0 


]4, 


77) 

.lohnstoii, A. ■ 

(DiowaiiKeriip... 

.N'ahawa 


:5o i 


* it 1 

14 

1 'S i 

71 

Tavlor. C, ... { 

rallinii|) 

Vandilla 

KiiiL' i 

:5l ; 

> 


14 

I I 

74 

Cockr.iin, ('. K. j 

I’alliniij) 

Vandilla 

King : 

2 it 

it 


r: 


70 

Miirruy. W. j 

Borden 

: ^andilla 

Kinu ; 

;50 ' 

it 

' s 1 

1:5 


7:1 

Lalioav, W. ... | 

(Jnowantrf'riip. , . 

Bena ... 

... i 


it 

I it 1 


: 

00 

Moir, .1. A. ... ! 

Borden 

Vandilla 

Kiniz ; 

-•*' ! 

it 

i S 1 

n: 


OS 

V07,7A, R. ... { 

(i!iowann«’riip... 

; Drot ... 

... 1 

i 

< 

j s ; 

1:5 


08 

W'cllard A | 

(rnov^anfrci'Mp, . . 

' .\ a haw a 

... j 

)H\ : 

,s 


];s 

IJ 

08 

Wellard 1 


1 



i • 





Mr. R. H. White’s crop of Vandilla King, calculated to yield 38 bushels per 
acre, was awarded first place in both the district and the No. 8 Zone Competitions. 

This was a dense, well-headed crop, comparatively free of weeds, disease or 
admixture. The seed had been ])lanted at the rate of 45 li)s. per acre and the super- 
phosphate applied at the rate of 90 lbs. per acre during the third week in May. 
The land had been prepAred by ploughing to a deyith of 4 inches during July of 
the previous year. This was followed by a springtyne cultivation in October and 
another early in May. The seed was planted by meaiis of a combined cultivator 
drill to which light drag hari-ows were attached. 

The performance of the Guowangerup distriiT over the five years in which the 
Society has conducted crop competitions is undoubtedly meritorious. The average 
calculated yield (over 50-acre plots) of the 51 competitors since 1926 is 32.8 
bushels. The lowest average of 30.7 bushels per acre was obtained by the fourteen 
competitors in 1930, and the highest of 35.4 ])ushels by the sixteen competitors in 
1929. 
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Possibly these high figures are partially indicative of a cycle of good years, 
but they indeed show that good farming, fertile land, and favourable climatic con- 
ditions are not to be dissociated from the district. 

The keen spirit of the competitors in the Gnowangerup district, and the com- 
petitions themselves, have played no small part in the advancement of yields. The 
attainment of good yields has become, not the aim of the few, but the realisation 
of the majority. 

Skilful handling of fallow, so necessary in a district liable to the climatic con- 
ditions of 1930, is made easier by the comparatively small areas under wheat cul- 
ture on each farm. 

The time of seeding in this district is a matter of increasing importance. The 
tendency for late seeding is one which may over-step the limits of prudence, par- 
ticularly when the tractive power of the farm is limited to one team of liorses. Al- 
though we must admit the lateness of tlie district, it is perhaps sound advice that 
farmers should endeavour to complete their seeding operations by the middle of 
June. 

The high yields obtained in the 1930 competition are not so indicative of the 
general high averages throughout the district as were those of tlie previous year. 
In several instances it was noted that the 50-acre areas, although not planted specifi- 
cally as competition plots, were seeded at opportune times in a season which was 
decidedly erratic. 


The rainfalls as recorded at Borden and Gnowangerup are given below : — 







[ Growing Period. 



Total 


Jan. 

Feb. 

Mar. 

Apl. 

1 May.j 

June. 

July. 

Aug. 

I Sep. 

Oct. 

1 Total. 

Nov. 

Dec. 

ior 

year. 

Borden 


3 

266 

109 

290 

240 

291 

35 

103 

25 

984 

15 

133 

! 1,510 

Onowaiigcrup 


15 

148 

86 

359 

363 

298 

1 

50 

137 1 

18 1 

1,225 

6 

67 

1,547 
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The cultural details of the competing crops are tabulated hereunder: — 
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Subsequent cultivation. 

Springtyne cultivated. 
Oct. and early May. 
Planted with com- 
bined cultivator 

drill, followed by 
light harrows 

-fil 

I ^ ^2 

i 

1 SfV-T 

! -j: g- « 2 

Harrowed end Aug., 
springtyne cultivated 
Oct. and Nov. Har- 
rowed Feb., spring- 
tyne cultivated 

March and portion 
at end of May. Mould - 
board ploughed 2in. 
deep July. Planted 
with combined culti- 
vator drill 

Springtyne cultivated 
Sept., Nov., and early 
April. Planted with 
combined cultivator 
drill 

Springtyne cultivated 
Sept. Disc cultivated 

2 tin. deep Nov. 
Rigid tyne cultivat- 
ed early April. 

Planted with com- 
bined cultivator- 

drill 

Harrowed Sept. Spriua- 
tyne cultivated 

Sept., Oct.. Mar., 
and May 
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Timber. 

a 

t3C 

Yorkgiim, 
whitegum 
and morrel 

§§i 

agS 
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yorkgum 
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morrel 
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NYABINO AOIMCri/rrKAL SOCIETY. 

Fivo crops wore ins})ecte(l h\ the competition or^ioiisod ])y tlio NyH))ino: A^r^’i- 
ciiltural Society, the awards boinij^ as follow: — 


NYAniNO AOincrLTUllAL SOCJKTY. 


A. S. Wild, B.Sc. (Agric.), AgricuUnral Advisor. 


('onipo.tit.or. 

Distriei. 

Variety. 

.Yield. 
:i0 pts. 

Freo- 
doin 
from 
weeds, 
10 pts. 

Eree- 
doin 
from 
disease, 
H) pts. 

Eree- 

doin 

from 

admix- 

ture, 

]r> pts. 

Evc'ii- 

ness 

of 

growth, 
If) pt.s. 

Total, 

100 

pts. 

SI CO, E. .1. 

W. 

Jloongadoo 

Major ... 

m 

7 

H 

12 

13 

76 

Sargent, 

IVfc,l). 

A. 

Uoongadoo 

Major ... 

32 

S 

7 

12 

13 

72 

Tranter, (‘ 

O. 

Pingriip 

A'abawa 

28 

s 

8 

13 

13 

70 

Stockden, 

1». ... 

Jdngrup 

Vandilla King 

26 

9 

8 

12 

12 

67 

Althani, (I 


Pingriip 

(ilnyart Ikarly ... 

16 

9 

8 

14 

! 

13 

63 


l>olh M(‘ss]’s. Sloe an<l Sarj^vnt had hi^h yielding' crops both of the variidy 
Ala.jor. Tli(‘ wiiiiiin<^* (O’o]) had boon planted (‘arly in May al the rale of 45 lbs. of 
graded seed per a('ro and lliO ll)s. of snp(‘r])ho-^pbato p(‘r acie. TIk' land liad boon 
well propar(*d l)y ^ inches d(‘ep with a inoiddboai’d ]>lon,uh duriiij;' Jnly 

and An^aist, It was sprinj'tyno (Miltivatod in S(‘pt(‘inb(*r and a.i;ain in Oidober, disc- 
eultivat(‘d 2 iindios doo]) in Mandi and planted with a coinl)inod cidlivalor-drill. 
Th(‘ rainfall recorded at Uinyrnp during' 11 k‘ y(‘ar is shown henninder: - 









0 rowing Period. 





Total 


.fan. 

Ecb. 

Mar. 

Apl. 

May. I 

.hine.j 

•July. 

Aug. 

Sep. 

1 Oct. 

j Total. 

|nov. 

Doc. 

i 

for 

year. 

Piiigrup 


1 13 

1.97 

103 

186 

j 367 

308 1 

81 

128 

1 36 

1 1,106 

6 

.33 

1,578 
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The (jultural details ol‘ the eompetitoi*s are summarised below : — 
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ROYAL AGRICULTiniAL SOCIET V--Z()NK 8. 

For the Royal Agricultural Society’s competition in this zone two entries were 
received direct by the Royal AgTicultural Society, and the other competitors were 
the first and second prize winners ot the Nvabing: and Onowangerup crop competi- 
tions. 


The awards were as follow': — 


KOVAL AOKK'l LTLHA]> SOCI ET V- -ZoNK 8. 
Jiidgo : A. S. W'ild, JLSc. (Atjric.), AKiiciiltural Adviser, 


Oompf^titor. 

Society. 

^'arictv. 

’ 

Yield. 

.">0 ptH. 

Free- 
dom 
from 
weeds, 
10 pts. 

Free- 
dom 
from 
disease, 
10 pts. 

Free- 

dom 

from 

admix- 

ture, 

15 pts. 

Even- 

ness 

of 

growth, 
io pts. 

Total, 

100 

pts. 

White, 11. H. 

Onowangcrup... 

Yandilla King 

:ks 

<) 

9 

14 

13 

83 

Barnard, 0. K. 

(itiowaugi'rup... 

\'audllla King 

^7 

8 

9 i 

1 

14 

12 

80 

lliohards, T. 

Eoyal 

Nabawa 

Xi 1 

I 

8 


11 

13 

77 

Slftc, E. .T. W. 

Nyabing 

Major 

1 

30 i 

1 


i 8 

12 

13 

70 

Bryant, E. .1. 

Eoyal ... ... 

(iluyas Early 

27 

0 1 


1-1 

14 

72 

Sargent, A. 

Mcl). 

Nyabing 

Major 

32 

M 

i 

1 7 

1 

1 

i 12 

13 

72 


The wdnner w'as Mr. R. 11. White, of Ihdinup, whos(? c?‘op of Yandilla King 
was aw’-arded 83 points. It will b(* seen that the higli standard w^as maintained 
this year, the lowest yield b(‘ing 27 bushels j)er axu-e. 


The monthly rainfall for the year was as liereunder: — 


— 

! 

Jan. 

Feb, 

Mar. 

Ap). 



Orowing Period. 



Nov. 

Dec. 

Total 

for 

year. 

May. 1 

,1 iiiie.j 

July. 

Aug. 

Sep. 

Oct. j 

Total. 

Onowangerup 


15 

1.48 

86 

359 

303 

298 

50 

137 

18 

1,225 

0 

07 

1,547 

Myabing 


33 

09 

129 

315 

443 

423 

107 

127 

52 

1,407 

10 

22 

1,730 

Qimirading 


21 

80 

131 

43 

413 

439 

181 

87 

38 

1,201 

9 

18 

1,400 
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argent, A. 7 | Morrel, sal- \ July- : Good | Mould- ! 3^ , Disc cultivated 2in. j Major 1st and •2nd I 45 100 Copper Yes Traces of 

McD mon, mallee, i Aug. j hoard i deep Sept, planted j week May I I Carbonate Ball, Flag 

whitegum, i j ; j j with combined : i ! 1 and’ Flying 

I and jam j j j i i plough drill j i j j Smut 
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ZONE 1). 

fJ : L. (r. Skixor^ lVLnia,i;cr, ExpcM’inifiit Eami, Salmon Ciiins. 

Southern Mall(*e Soeiety — 23 eoin})etitoi‘s. 

SOUTHERN MALLEK AGRrCULTU UAL St)ClETY. 

There were twenty-three* entries in tliis eoin])etiti(Mi, an in('i‘(‘ase ol' lw(‘I\e n])on 
the ]n'evions yeai'. This is an indieation that the farnu'rs in the Esperance wlieat 
ari'a are alive* te) the \alue of e-onipe*titions of this nature. The awards made 
were as follow : 

souTirniix AeaiicuLTT’nAL soiiF/rY. 


.Iiuleie : L. (i. Se^inor, Maiiaiijer, Kxpejrimont Farm, Salmon e'J urns. 





Yield, 
.‘•h points 

Freedom 

Freedom 

FriP'dom 

Ev('m 

Total 

ConuH'titor. 

Disirici . 

Vjiriety. 

from 
^Veeds. 
10 pt»ints 

Irom 
Disease. 
10 points 

.Admix- 

ture, 

1.^ points 

Orowth. 
1 r> points 

100 

iHints 

Waters, '1\ 

]>ovvnk 

Oluvas Farlv 

lid 

0 

0 

10 

14 

OS 

O’K'ielfc. M. 

l)o\\ak 

Olnvas Farlv 

2d 

0 

0 

12 

11 

07 

Sliarpe, If. S. 

'rreslovc 

Xiihawjj 

^ 

0 

p 

Id 

Id 

Oil 

Smal(‘ F>r()s, 

Ktmiarl 

(Uiivas IXiilv 

2(1 

0 

p 

14 

Id 

O.'i 

Sfisella. .1. 

rircle Vallrv 

Olnvas Fiirlv 

^ 

p 

p 

14 

11 

O.’i 

Sluuv, .f. ... 

Salmon Oums 

NiUtawii 

22 


p 

14 

12 

(i,'i 

Sl.ccle. S. 

'I'reslove 

Olnvas lliulv 

22 

0 

7 

14 

1 d 

0.^ 

HayweofI, T. 

IXist Salmon 

0 iims 

Xahawii 

22 


p 

12 

1 d 

01 

l\r<“,e(irkiil, K, 

Sitimon (Uiins 

Xahawa 

22 


P 

12 

) 2 

od 

Morion, X , 

lX>st Salmon 

Xahjtwii 

Ih 

0 


12 

Id 

02 


! Oiniis 








.M'eMalioji. 1). 

K nmarl 

Xijhawa 

: IS 

' 0 j 

0 

1 d 

: Id 

02 

J*ott,cr, I’'. (>. 

Dowak ... i 

NiUniwa ... i 

Ih 

S 1 

P 

1 d 

Id 

02 

Tlioiiias F.ros. ... 1 

Siilmo!! (iiimsi 

Xahiiwa ... i 

IS ! 

0 

P 

12 

i:i 

01 

Most it, F. ... i 

Red Lake ... j 

Oliiyjm Early j 

IP 1 

0 

P 

12 

12 

01 

Frinec, i;, ... j 

K nmarl ... i 

Xiihiiwii ... 1 

20 1 


Si 

11 

12 

.')S 

llltcliic, 1). ... i 

Orass Fateh 

Olnvas Early ■ 

20 

S 1 

0 

1 1 

12 

fiT 

Watson, .\. ... 

('ire]<‘ Valley i 

0 Ulyas Early i 

IS i 

S j 

7 

12 

11 

.dO 

Pnick A Sons ... 

Red Lake i 

Xahiiwii ... 1 

10 

s j 

7 

12 

10 

50 

McFreit, X". ... : 

I'last Salmon i 

NiUauva ... : 

17 

1 ' 1 

8 

12 

1 

55 


Onms 1 








Origs, F.ros. 

Sciiddiin 

XjU):i\\a ... : 

17 

1 - 1 


’“ 

11 ! 

5d 

Flintham. Jl. 

Seaddan ... : 

Xahawa ... | 

10 


7 

12 

1 0 1 

52 

Storey, F. IX 

i '^l■<*slo^•e 

J*»ar(K)ta i 

10 

0 1 

0 

10 

1 1 

.52 


1 

Wonder 


I 1 





JU’adsltaw, .1. 

j K inmu'l 

: Xahawa 

1 


i 

7 

10 

47 


The Aviiinino- crop of ATr. T. Waters, e)f West Dowak, of the* variety Glnyas 
Early, was awardeel (18 points, the ('alendate*el yield hein*;- 2(1 bushels per aere. This 
crop stoeed al)e>nt 4ft. bin. in he*i^ht anel was vei’y we*ll heaeled, hut it lost lie‘avily 
for aelinixtiire, though se'oring well in other re*speets. The lanel enaginally eairried 
silverr bark and salmem ginn anel was plougheal 4in. eleep in June* with a dise* im- 
plement. Jt was springtyne eullivate*d in November and harre)we'd pi*ior to seed- 
ing. Graded and dry pickled seed was sown during the third week in May at the 
rate e)f 45 lbs., and superphos})hate at 90 lbs. pe*r ae*re. 

Mr. M. OTvieffe’s croj) of the sjune variety gaine*d second place, while Mr. 11. 
S. Sharpe, of East Treslove, who came third, gained tlie highest number of points 
for those competitors located in the southern portion of the area. 
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The rainfall for the various centres is shown in the table liereunder: — 


— 

Jan. 

Feb. 

1 

Mar. 

Apl. 

Growing Porio<l. 

Nov. 

Dec. i 

Total 

tor 

year. 

May. 

June. 

July. 

1 Aiig. 

Sep. 

1 

Oct. 

Total. 

Dowiik 

2 


22U 

145 

209 

150 

07 

221 

74 

19 

746 

15 

288 

1,425 

Salmon fJums 



iiob 

187 

281 

143 1 

98 

240 

05 

17 

850 

8 


1,345 

Sunrise Hill 

2 

2 

185 

140 

182 

98 ! 

00 

192 

74 

21 

655 

5 

200 

1,225 

Circle Valley Kast ... 



1.5.5 

205 

508 

113 

98 

214 

09 

29 

851 

19 

197 

1,410 

Red Lake 



24.5 

22« 

215 

124 

110 

251 

59 

24 

785 

4 

200 

1,622 

Crass Patch 


2 

21)5 

271 ! 

251 

129 

112 

278 ' 

108 

35 

915 

0 

257 

1,727 

Scaddaii 

“ 


525 

i 

1 

289 

150 

80 

251 

75 

30 

873 

20 

221 

1,774 


A bij^ iniproveinent was noticed this year in the standard of the ci‘ops through- 
out the district. This also applies to the fallow })repar(^ for the coining season’s 
planting, and the good condition of most of the fallow seen dining judging is an 
indication that the advice of the Department of Agriculture is having a beneficial 
influence. The average yield of the twenty-three competitors was 20 bushels per 
acre, an improvement of live bushels per acr(‘ over the previous year, when there 
were eleven eompetitors. 

While in the course of judging, several othei* features in i-egard to the crop- 
ping methods were obseiwed, namely — 

1. Admixture . — This was due to two causes: (a) self-sown wheat, and (b) 
poor quality seed, lu the early stages of farming without sliee}>, this is somewhat 
diflicult to overcome, but the diflieulty can be greatly lessened by more thorough 
cultivation. In this direc-tion a heavier implement than th(‘ springiyne cultivator 
could be used to advantage during spring. 

2. ]^ari(dies. — The sluiulard and recommended varieties, Nabawa and 
Gluyas Fiarly, were outstanding. Departure from these wheats, in most cases, led 
to various troubles, and in this respect the only other Avheat grown in tlie competi- 
tion, namely, Uaroola Wonder Early, was very seriously alfeeted by Rust. 

3. iJiseases. — Rust, Rail, and Loose Smut and Takeall were all too evident, and 
their control is more fully dealt Avith on ])ages 84 and 85 of this issue. These 
diseases were more ('ommon in the southern and older settled portions of thisi area 
than in the north. With suc.h an efficient method as dry pickling with (‘oi)per car- 
bonate for the control of Ball Smut at the disposal of farmers, it really is surpris- 
ing to find this disease prevalent in crops. An analysis of the cultural details shows 
that although copper carbonate was used by every comi)etitor, infection was found 
in nine crops. This indicates (bat the o{)er.ati(>n of dry pickling was not done thor- 
oughly. 

in conclusion, the Society should be commended for fostering the crop com- 
petitions in this locality, for there is no doubt that much good will result therefrom. 
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ROYAL AGRICULTURAL SOCIPITY ZONE CHAMPIONSHIP AWARDS. 

Itepreaentatives from District Agrionltural Societies' Competitions and entriea received direct by Royal 

Agricultural Society. 




i 



Freedom 

Freedom 

Freedom 

Even- 

Total . 





Yield. 

from 

from 

from 

ness of 

Competitor. 

District. 

Society. 1 

Variety. 


Weeds. 

Disease. 

Admix- 

ture. 

Growth. 






50 points 

10 points 10 points 

15 points 

15 points 

100 

points 


Zone 

1. — .fudge: f 

Thomas, Superintendent of Wheat Farms. 



Uotlie, B. D.... 

Coorow . . . 

Royal 

Nahawa ... 

35 

8 

8 

14 

13 

78 

Morcombo, p. 
T. 

Hebiton, J. K. 

do. ... 

do. 

Felix 

3‘2 



12 

13 

74 

Three 

Three 

Nabawa ... 

31 

8 

8 

12 

13 

72 


Springs 

Springs 






13 

71 

Roberts, J. A. 

Moora . . . 

Royal 

Nizam 

32 

7 

8 

13 

McKenzie, N. 

Three 

Three 

MerrcKiin ... 

27 

9 

8 

13 

IS 

70 

Eorrester, .1 . K. 

Springs 

Carnainah 

Springs 

Royal 

do. 

29 

7 

8 

18 

12 

69 

CumlnR, A . S. 

do. ... 

do. 

Nabawa ... 

26 

7 

8 

n 

11 

02 

Hopkinsoii, H. 
J. 

Mi ling ... 

do 

do. 

16 

9 

9 

13 

10 

57 


Zonk 

i. — .ludge: F 

B, Shier, B.Sc. (Agric.i, Agricultural Adviser. 



Sutcliffe, .T. G. 

Dainboring 

Dal wall! mi 

Gluclub ... 

33 

8 

9 

12 

14 

70 

utcher, A. P. 

Pitbara ... 

do. 

do. 

32 

9 

9 

12 

13 

75 

porter, F. A, 

Ajana ... 

Royal 

Naba\va ... 

18 

9 

9 

13 

14 

(Pi 


Zonk .‘5 

— Judge: 

S. Wild, JLSc. (Agric.), Agricultural Adviser. 



Mt. Rupert Co. 

Wongaii 

Wongan 

Merredin ... 

35 

9 

8 

13 

14 

79 


Hills 

Hills 








Glenvor Pas- 

do. 

do. 

Nabawa ... 

32 

9 

0 

14 

14 

78 

loral Co. 
Williams, G. ... 

Hind marsh 

Dowerin ... 

Waratah ... 

32 

9 

8 

14 

14 

77 

Rear, H. E.... 

Minnivale 

do. 

Canberra ... 

30 

9 

9 

14 

14 

76 

.lonos, W. W. 

Cowcowing 

Wyal- 

Nabawa ... 

31 

9 

9 

12 

14 

75 

katchem 








Fortlhain. N. 

Calcarra... 

Royal 

Waratah ... 

31 

8 

9 

13 

13 

74 

Lehman, C. E. 

Cowcowlng 

Wyal- 

(JIuelub ... 

31 

9 

8 

12 

11 

74 



katchom 









Zone 4.- 

-Judge : u. J 

Throssell, Dipl. Agri 

Agricultural Adviser. 



Manuel, C, ,1.... 

M 1 J k i nb u d i n N ii n gari 1 1 . . . 

Gluyas 

30 

8 

9 

14 

14 

75 



Early 



8 




Watson Bros. 

Nungarin 

do. 

Carrabin 

31 

9 

13 

1.3 

74 

Davies, R.. E. 

Soutbern 

Royal 

Nabawa ... 

29 

9 


13 

13 

73 

R. 

Cross 









Smeeton, F. ... 

Truyning 

do. 

Ford 

27 

9 

8 

13 

13 

70 

White, E. T.... 

Mukinbudin 

do. 

Nabawa ... 

26 

9 

9 

12 

13 

69 

Davies, F. tfe.l. 

Corinthian 

do. 

do. 

26 

9 

9 

13 

12 

69 

Thompson, M. 

JsorthBen- 

Mt. Marshall 

do. 

24 

8 

9 

13 

1 3 

67 

A. 

cubbln 









Collins, M. C.... 

Bencubbin 

do. 

do. 

24 

8 

8 

13 

13 

66 

Suiter, H, J. ... 

DuJyalbin 

Royal 

do. 

20 

9 

9 

14 

12 

64 


Zone 5. 

— Judge : G. 

L. Tbrwsell, 

Dipl. Agrie., Agricultural Advisor. 



Smitli, C., & 

Yarding... 

Bruce Rock 

Gluclub ... 

43 

0 

9 

13 

14 ' 

88 

Sons 









Tcasdale, H. W. 

Totadgln 

Merredin 

Nabawa ... 

39 

i « 

9 

13 

14 

83 

Ellis, E. G. ... 

Cent. Kum- 

Bruce Rock 

(iluclub ... 

39 

9 

8 

12 


i 82 


minin 









Cook, W. ... 

South Wal- 
goolan 
Keller her- 

Mcrredi n 

Nabawa ... 

38 

9 

8 

13 

14 

: 82 

Hammond, .1, 

Royal 

Nabawa ... 

25 


7 

13 

12 

1 65 

D. 

rin 










Zone 7.- 

-Judge: J, H, l.angftcld, Manager, 

Experiment Farm, 

Merre liii . 


Henderson, J . 
H. 

Coad, H. J. ... 

Gnarming 

j Kulln ... 

Queen Fan 

37 

9 

9 

14 

14 

83 

Lake Grace 

Lake Grace 

Nal)aw%a ... 

35 

9 

9 

14 

' 14 

81 

Bowey, & Bal- 

Knliii ... 

i Kulin ... 

Ford 

33 

9 

9 

13 

14 

78 

dock 


1 








Collinson <t 

Fleay 

Biglin, E. .1. ... 

Lake Grace 

: Lake Grace 

Gluyus J^ate 

33 

9 

9 

14 

13 

78 

Kailgarin 

Karlgarin... 

Gluyj».s Early 

32 

8 

8 

12 

13 

73 

Treasure, C. ... 

do. ... 

1 do. 

Turvey ... 

28 

8 

9 

11 

1 13 

69 
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ROYAh AGR1CULTI]RAI> SOCIETY ZONE CHAMPIONSHIP X\\ ARm.-continued. 

Hepregentatives from District Agricultural Societies’ Competitions and entries received direct by Itoi/al 

A gricuUural Society — conti niie J . 


Competitor. 

District. 

Society. 

j 

Variety. I 

Freedom 
Yield. from 

Weeds. 

50 points 10 poiutBj 

Freedom 

from 

Disease. 

10 points 

Freedom 

from 

Admix 

tore. 

1.5 yioiiiti- 

Even- 
ncs,‘^ of 
• rowth. 

L5 points 

Total. 

100 
T)oi nts 


Zonk 8 

.' '■Juilgo: A. H 

. Wild, B.S 

c. (Agric. 

), Agricultural Adviser. 



White, R. JI. 

Gno wa Ti- 

(,nowan- 

Vandilla 

38 

9 

9 

! 11 

; 1=5 

83 


ger np 

genip 

King 







jJarnard, C. E. 

do. 

do. 

do. 

37 

H 

9 

14 

i 12 

1 80 

Richtirds, T. ... 

S. ('aroling 

Royal 

Xahawa ... 

33 

8 

9 

14 

1 13 

77 

8Iee, E. d. W. 

Nyaliing 

Nyuhing... 

Major 

30 

7 

8 

12 

j 13 

70 

Bryant, R. .f. 

Qnairadirig 

Royal ... ( 

Jluya.s Early 


9 

8 

J4 

14 

1 72 

.Sarnont, A. 

Nyabing 

NyaliiiiK... 

Major 

32 

8 

7 

12 

I Gi 

: 72 

MeD. 

1 










Zonk 0. — Ji 

idge : L. G. Soiiior, Manag 

er, ExiKiriincnt Farm, Salmon Gimi.s 



Waters, T. ... 

I Dowak ... 

Soutlierri 

• Iliyas 

2() 

9 

9 

n» 

14 1 

08 


1 

Mai lee 

Early 





1 


O’Kielfo. M. ... 

I do. 

1 

do. 

do. 

23 

'* 

9 

12 

14 j 

07 


OHJE(TS OF THE COMPETITION. 

Tlio object of the c()iii])etiti(ms is llie improvement of the standard of wheat 
farming methods |)ra('tised tJiroug'hout the Wheat Belt. A spirit of healthy rivalry 
is engeiuhn’ed, and competitors and others set themselves to follow those more suc- 
cessful than themselves. The methods practised by all the competitors are tabu- 
lated, the good farmers of the State receive recognition of their ability, and con- 
sequently a standard of practical wheat farming is established. It is demonstrated 
that where recommended metlnxls are emj>loyed, reasonable success follows. The 
competitions also afford the offi(‘ers of the Department of Agriculture, to come 
into personal contact wdth the farmers. 

SEASON. 

The past season was almost ideal for wheat growing. After a dry summer 
the season opened with splendid early rains in March and April, which gave the 
weeds a good start and the opportunity for controlling them before seeding. 
Although May was a lather dry month, except in the Southern and Esperanee 
areas, it permitted seeding o|)erations to proceed uninterrupted, and the di*y con- 
ditions also lent themselves admirably for weed destruction. Copious rains were 
general during June, and July, clausing waterlogging and erosion in the wetter 
districts, but they assisted to cany over the crops to maturity when the late spring 
rains fell short of the average. The winter, on the whole, was a mild one, and the 
crops grew very tall. Wind injury- was fairly wide spread on the lighter classes 
of land. Although there was a record harvest, still better fields would have been 
obtained had the late rains been more plentiful. 



81 


JOURNAL OF AGRICULTURE, W.A. 


[Mar., 19J1. 


ENTRIES. 

The total number of crops eligible to compete for the Zone Championship 
awards was 165, compared with 156 tlie previous year and 114 in 1928. This 
number is a record for the competition. 

Entries were received from fifteen district Agricultural Societies, whilst six- 
teen individual entries were received direct by the Royal Agricultural Society. In 
addition, local competitions were conducted by the Goomalling, Wickepin, and 
Doodlakine-Baandee Agricultural Societies, Narembeen Agricultural Bureau, Yil- 
garn and Karloning Primary Producers’ Associations and the Bontne Rock Set- 
tlers’ Association. The Bruce Rock Agricultural Society conducted a combined 
fallow and ('rop competition. These competitions included 72 competitors who 
were not eligible to compete for zone awards. The Bonnie Rock and Karloning 
competitions were on unfallowed land. The total number of crops inspected in 
all competitions in 1930 was 237. 

The following table shows the growth of the competition since its inception 
in 1921:— 


Year. 

No. of 
District 
Agricultural 
Societies 
coin] Mating. 

No. of 
Competitors. 

A vena go 
Yield of 
Com|)(‘titors. 

Average 
Yield for 
State. 




busli. 

hush. 

1921 


15 

25 

10-4 

1922 


32 

24 

! 8-9 

1923 1 

12 

82 

29 

i 1D4 

1924 1 

15 

70 i 

31 

i 12-8 

1925 1 

l:l 

.59 

22 • 5 

I 9-7 

1926 i 

1 11 

99 

24 • 5 

' 120 

1927 i 

1 10 

100 

i 26-9 j 

121 

1928 1 

1 13 

114 

22 • 5 

10- 1 

1929 1 

12 

156 

2D 7 

11 0 

1930 

i 15 j 

165 1 

27-4 ; 

12-7 


District Agricultural Societies did not participatej until 1923. 


YIELDS. 

Since 1925 the Royal Agricultural Society has awarded a special prize of 
£5 5s. to the competitor who obtains the highest calculated bushel yield ])er acre 
from the competing area of 50 acres. The award this year has been made to 
Messrs. C. Smith & Sons of Yarding, whose competing area of the variety “Glu- 
club,” yielded 43 bushels per acre. This yield is three bushels less than the State 
record established in 1929 by Mi*. C. E. Cockram of Pallinup with the variety 
^‘Yandilla King,” Avtiich yielded 46 bnshels per acre. The winners of this prize 
to date are as follow: — 


1925 — Hebiton & Sons, Three Springs 

1926 — Cuming Bros., Carnamah 

1927 — A. W. Parkinson, Gnowangerup 

1928 — A. W. Parkinson, Gnowangerup 

1929 — C. E. Cockram, Pallinup 

1930 — -C. Smith & Sons, Yarding ... 


Nahawa ... 
Yandilla King 
Yandilla King 
Yandilla King 
Yandilla King 
Gluclub ... 


.34 bush, per acre. 


.38 

40 

40 

46 

43 
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This year no less than 119 crops were ealciilated to yield 25 bushels or over 
per acre. , Sixty-one competitors obtained yields of 30 bushels and over, and 18 
yields of 35 bushels and over. Those competitors obtaininu’ 30 bushels or over 
per acre are tabulated below : — 

r)0-ACRE CROP COMPETITION, 1930. 

Leading Compditors for Spfclnl Prizes awarded annually by Hoyal Ayricullural Socieiy 
for Hiyhesi Bushel Yield in any Zone. 


i 


Zone. 

(’omi>et,it.or. 

District. 



Smith, C.. (V Sons 

Yardin'' ... 


5 

Tensdale, If, VV. ... 

T«)ta(lt'in 


r* 

Kllis, K. (t. 

(k’‘nt. Kiinmiinin 


Cook, W. 'f. 

S. W.-ilf/oolan 


5 

Strange, 1*. .A. 

A'ardin^ ... 


.'S 

Smith, C. A. If. 

S alitarrin 


8 

Wliilc, R. If 

(i!iiow’a!i| 2 eni|) 


7 

neiKlorson, .1. if. 

Onarmiii!' 


8 

Jturnard, C. K 

Onow’anKernp 



Straehiiii, W, 

\'ar<lin|L' ... 


H 

Sice, 10. .1. W 

.Nyabintr ... 



IU)11u\ li. D 

Coorow ... 


3 

.Vi't. .Knpert ('o. 

Woniran Hills 


5 

I''!ii‘rali, K. A Sons 

^'ardin}; ... 


rj 

Morrcilin .^r('at ('o, 

.VlVrre.din 


5 

.M’aM>;liiin, .1. 1). ... 

S. Widtioolan 


7 

Co!i(l, H. .r 

Lake Craet' 


8 

McDonald, .1. 

(Inow'.j tifccenip 



Teasdale Bros. 

Belka 



Waldcr, I.. S 

.M'cricdin 


8 

St(nvart, W. H 

OiKnv.anuenip 


2 

Sutcliffe, .1. (r 

DainlxniiiK 


7 

Bowey .V Baldock 

Knlin 



('ollinson A' 

l.ake Oraeci 


8 

.Richards, T. 

S. Carol inu 


1 

Morcornbe, J'. ... 

Coorow ... 


I 

Roberts, .1. A. 

.tioora 


2 

Bnt(‘her, A. F. 

Pitharn ... 


.3 

! (rienvor Bastoral Co. 

W oiman (fills 


3 

; William.s 0. 

Ifindmarsii 


3 

1 Cosh. K. C. 

.Minnivale 


3 

; l.anc Bros. 

Wonuan 1 fills 


3 

i Fowler, C. F. 

Wotjuan mils 


7 

Bow’cy, B. .1 

Kidin 


7 

lii«lin, E. ,). 

Karl Karin 


8 

Formby, |{. A' ( o., Ltd, ... 

(JnowanK<‘rnp 


8 

Snr«ent, A. .AfcD. 

BoonKadoo 


1 

Uobiton, .). K. 

Tltr<M* SpriiiK.s 


.3 

.tones, AV. AVL 

('owcow iiiK 


3 

1 Fordham, \. A 

Cal(\arr;i ... 


3 

! Lohmun. C. IL 

Covveowinfr 


3 

Ifodjjson, If. 

.\. Korrelockinu... 

3 

Ackland, ,). If 

Wontian Hills 


4 

AVatsori Bros 

N niiKarin 



Thyne Jiros, 

Norpa 


7 

Fowls, R. If 

Knlin 


7 

Bisho]), If. .1. 

Lake (Jraee 


7 

Woodbnrn, .1. 

I,ake (Jraoo 


7 

f^ry, E. H. 

liakc: (trace 


8 

1 Taylor, C 

Paillnnp ... 


2 

j Fooke, F. C;. 

Dai wal linn 


2 

Martin, K. .1. 

Dulwallinn 


3 

Jtour, Jf. Fi. 

Minnivale 


4 

Maniiol, (k .1, 

.Mnkinbndin 


4 

dolmson, .r. H. 

.MaiiKow ine 


7 

Nichols, R. 

Knlin 


7 

Parker, C. W 

Knlin 


7 

Trotter, A. W 

Knlin 


8 

Wdiyatt. C. A 

l’alllnii]> ... 


8 

Johnston, A. 

UnowanKernj) 


8 

Murray, W. (t 

Borden ... 



Society. 

Bnice R,oek 


N’ariety. 

(Biieliil) ... 


Calculated 
A'ield 
])cr acre, 

loish. 

43 

Merredin 


Nabawa, ... 


31) 

Bruce Hock 


riliiclnb ... 


,31) 

Merredin 


Nali.aw'.t ... 


38 

Brnce Rock 

. . . 

Crluelnb ... 


38 

Jtrnce Rock 

... 

(Jluelnl) ... 


38 

(riiowangc^nip 


Yandilla KiriK 


38 

Knlin 


(Bioen Pan 


37 

(inowantrenip 


Yandilla King 


37 

Brnce Rock 


OIneliib ... 


3(; 

N.val)inK ... 


Major 

;;; 

3() 

Royal 


Nal)awn ... 

... 

3.3 

Wonpan Hills 


.Merredin 

... 

.3.3 

Bnic<‘ Rock 


(rhiclnb ... 


33 

Merreclin 


Canlx'rra 


33 

Merrcdiji 


(ihiyas Late 


33 

l,ak<‘ (Ir.ice 


Nabaw.a. ... 


33 

(iiiowanKernp 


,\al)awa ... 


33 

Mi'vrcdin 


.\al»awa ... 


34 

Merredin 


.Mf'rredin 


31 

(Inewaimerni) 


V.'UKlilla KitiK 

... 

31 

Dalwaliinu 


(iliieliil) ... 


33 

Knlin 


Ford 

... 

33 

Lake (dace 


(diiyas Lat(' 


;{3 

Royal 


Nabawa. ... 


33 

Rov.il 


Felix 


32 

Royal 


.Vizain 


32 

DaiwaUinn 


(Tiuelnb ... 


32 

Woii'Kan TfillH 


Nabaw'a ... 


32 

Dower in ... 


Waratali 


j 32 

Dower in ... 


; Waratah 


1 32 

Wontian Hills 


l-'ord 


32 

WoiiKan Hills 


Baroota Wonder 

: 32 

Knlin 


Ford 


1 32 

KarlKarin 


(llnyas Early 


j 32 

(JnowaiiKeiup 


N andilla KiiiK 


- 32 

.\yal)in!e ... 


Major 


j 32 

Tliroe Si.ririKs 


.\ai)awa ... 


1 31 

\V valkatehein 


Nabawa ... 


; :{ 1 

Royai 


Waratab 


31 

Wyalkatcliem 


Ulnebib ... 


1 31 

Wyalkatehorn 


Merredin 


1 

Wonsati Hills 


Nabawa ... 


1 

N linear in 


('arral)in 


1 31 

Mcrrcilin 


Merredin 


! 31 

Knlin 


Ford 


31 

Lake (trace 


Nabawa ... 


31 

l.ake (trace 


A'andilla KiiiK 


31 

Lak<' (Jraee 


(ilnyas L^arly 



(JnowanKcrup 


A'aiidill.'i Kinn 


31 

Dal wall inn 


.Merredin 


1 30 

Jtalwallinn 


Fonl 


1 30 

Dowerin ... 


(Canberra 


i 30 

niiKarin 


(iliiyas I'kirly 


30 

N iinKarin 


(Jlnyas Early 


1 30 

Knlin 


(Jlnyas Early 


j 30 

Knlin 


Merredin 


1 30 

Knlin 


Bona 


1 30 

(rnowanucrnp 


Yandilla King 


: 30 

(InowanKcrnp 


Nabaw’a ... 


30 

(InowanRerup 


A'andilla King 


i 30 


In 1929 the number of eoni})etitors with yields of 25 bushels and over was 
50, and in the previous year 33. The avera<j;’e calculated yield for all crops in- 
spected was 27.4 bushels per acre, as ag*ainst an average of 21.7 busliels the pre- 
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vious year. This yield has been exceeded only on two occasions previously, namely, 
in 1923 and 1924, when the averages were respectively 29 and 31 bushels per 
acre. 

The following table shows the comparison between the yields for the 1930- 
31 season, and the i)revious tlu^ee years; — 


Zone. 

No. of 

Average Calculated Yields 

Cornjjctitors. 






1930. 

1930. 

1929. 

1928. 

1927. 

J 

9 

28-2 

24-7 

29 0 

28-0 

2 

10 

27*6 

22-5 

19*3 

22-4 

3 *** 

31 

27-5 

23-4 

21-3 

25-6 

4 

21 

26* 1 

18*2 

18*3 

29*2 

5 

20 

32*7 

21-9 

20*4 

26-2 

7 ... 1 

30 

28*6 

220 

23 0 

25- 6 

8 

21 

30*0 

32-2 

31 0 

.32 0 

9 

23 

19-8 j 

14-5 




165 

27-4* 

20-7 


26-9 


* The results for 1929 included a number of local competitions planted on fallowed land. 
There were 156 comi)etitor8 in the Royal and District Com}H>titions that year — the 
average being 21-7 bus. per acre. 


It is to be hoped that the efl'orts of those who carefully |)rei)ared their land, 
and who harvested good returns therefrom, will stininlate others to do likewi.se. 
It must be remembered, however, that the test of elhcient farming conus Avhen our 
season is least favourable. It is then that sound methods ]>rov(» their value. 

FALLOWING. 

The conditions of the (competition required the crops to he sown on fallowed 
land. In the preparation of the fallows most of the competitors ploughed their 
land during the winter months of June to August. It has been detinitely demon- 
strated that higher yields are obtained if the land is ploughed early in the fal- 
lowing season than when ploughed later. In this connection in an experiment 
conducted at the Merredin Experiment Farm for six years (1924-1929), the aver- 
age yield of plots ploughed the first wec'k in June was 3 bushels 51 lbs. more than 
those jiloughed the last week in August. 

The average depth of the initial ploughing was from three to four inches, 
mouldboard and disc ploughs being used for this operation, while in a few cases 
rigidtyne scarifiers and springtyne cultivators were utilised for the initial cultural 
operation. The advantages of using a particular type of implement is determined 
by the type and condition of the soil to be dealt with. Whether the disc or mould- 
board be selected, it is t^ssenlial that the work be done thoroughly. 

For the subsequent working of the falk>w in preparation of a seedbed, the 
springtyne cultivator was the implement chiefly used. A disc implement was fav- 
oured, however, when the ground was hard or weedy. The ligidtyne cultivator is 
also designed for this purpose. 

Sheep are betioming more numerous throughout the Wheat Belt each year, 
and their value in assisting to control weed growth on fallows is more widely ap- 
preciated. 
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VARIETIES. 

The standard midseason variety, Nabawa, still maintained its popularity and 
Avas planted by 64 of the 165 competitors. Twenty-J’our cojiipetitors planted 
Gluyas Early, and 12 "i^andilla King. Merredin and Gluclub, each by 10; Ford, 
8; Queen Fan and Gluyas Late, 5; Canberra, 4; Major, Bena and Waratah, 3; 
Gresley, Baroota Wonder, and Carrabin, 2; and Daphne, Felix, Nizam, Dollar, 
Pusa, Turvey, Caliph and Drof 1. 

Nabawa gained the |)rinc*i])al honours in the District (yro\) (Jonij^etitions, 
Avinning six 6rst prizes, three seconds, and eight thirds. Gluyas Early Avas 
placed first three times, second once, and third twice; and Gluclub tAvice first, three 
times second, and once third. 

Tavo zone championships Avere won by l)oth Gluyas Early and Gluclub, the 
other zone awards being evenly divided among Nabawa, Merredin, Qu(‘en Fan, and 
Van dill a King, Avith one Avin eacli. 

TIME OF SEEDING. 

This is one of the most important factors for tlic successful production of 
the wheat crop. The seeding season is a comparatiA^ely short one, and as it is 
known that some A^arieties aje more suitable for early planting, others for mid- 
season, and others for lat(^ planting, the seeding operations should be so arranged 
that the varieties selectcM] are i>lanted as near as possible to their o])timum, hr., 
best seeding period. 

The number of ('ompelitoi-s who j)lanted during April was 72, in May 83, 
and in June 9, and one in August. This shoAvs that there has been a tendency to 
plant a little earlier this y(*ai' than in the previous season. Eighty-tAvo per cent, 
of the crops Avere soavm by the middle oi' ATay, the later sown croi;)s being located 
chiefly in the heavier rainfall districts where the seeding ])ei’iod is later. Of the 
D)5 crops in the comi>etition, 17 were late maturing Avheats, 104 midseason, and 
44 early. It has betm demonst rat(*d by expej'iments that when it is necessary, 
owing to the ai*ea sown, to (wieiid the seeding period outside the moutli of May, 
it is better to plant suital>le varieties in April rather than to extend the planting 
period into June. For fiirlluM- information, see the results ot tin* Time of Seed- 
ing Experiments, published iii tliis issue. 

RATES OF SEEDING- 

The rates of seeding Aaried from 22 lbs. to 75 lbs. per a('re. The avoragf 
rate was 48.1 lbs. ])er acre. Th(‘ majority of the com])etitors planted from 45-60 
lbs. per acre. 

Experimental results indicate that for the midseason and early districts, 
Avhile the yield is not decreas<*d by lieavier rates of seeding, no advantage is 
gained by increasing the amount over 45 lbs. per acre. Tu the Aery early districts 
the lighter rates give the best J*esults, while for the late, i.e., lieavy rainfall dis- 
tricts, heavier rates can he practised Avitli advantage. 

RATES OF SUPERPHOSPHATE. 

Superphosphate Avas applied by every competitor, the average rate of ai>pli- 
cation being 97.3 lbs., an increases of 3.3 lbs. upon the previous yeai-s average. 
The lightest and heaviest af)plications were 45 lbs. and 180 lbs. respectively, Avliihi 
the majority of the competitors used rates ranging between 80 and 100 lbs. per 
acre. 

The rate of superpliosphate lias been gradually increasing in most districts. 
This has been paii^ly due, no doubt, to the fact that the leading competitors avIio 
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have followed the rcH'omTrieiida lions of the Department of Agricuitiire, have been 
applying heavier dressings of superphosphate and obtained profitable results. 
Experiments at the various experiment farms have shown that increased yields 
were obtained "wlien heavier dressings of superphosphate U|) to 150 lbs. were used, 
particularly on th(‘ lighter classes of soil. 

Tlie drastic change* in tlie economic conditions of wh(‘at tanning, however, 
alters the interpretation of the results of these experiments because, where in the 
past liberal dr(*ssings of superphospliate wet-e protitahle, this is not so to-day. 

An analysis of th(‘ results of the rate of super|)hosphate with wheat experi- 
ments shows that when superphosphate is valued at £5 a ton and wheat at 2s. a 
bushel, the limit of profitable ap}>Iication for the lieavy forest country appears 
to be reaxihed with an a[)plication of 112 lbs. per acre, and on the light land 120 
lbs. per acre. 

DISEASES. 

Diseases found in tlie competition crops were Ball, Flag and Loose Smuts, 
Take-all and similar diseases ( E(»ot Rot and Root Rot) and Sejitoria and Rust. 
Frost and Avind injury were also observed. 

Ball Smut . — It is surprising to find fhese days eAudence of this disease in 
competition crops. Though the number of infected (uops is yearly diminishing 
the economic loss to farmers from this anti other )>revental)le dist^ases is all too 
large. This dis(‘ase can be prevented by the use of such funghddes as dry copper 
carbonate powder or the bluestoue or formalin solutions. All ari* reliable fungi- 
cides, but of these by far the most popular is the diw cojiper carbonate dust. 
When correctly applied, at the rate of 1% fn 2 oum^es per bushel, this method 
is very effective in preventing the disease. An added advantage Avitli this method 
is that the seed wheat can be treated and stored irnnu'diately after harvest Avithout 
any detnmental effect, and in addition tlie copiper carbonate acts as a [ireventa- 
tive against vermin. The presence of Ball Smut in a (U’op nowadays is not only 
indicative of faulty treatmeut, but ahso of ^tslipshod’^ methods. Tlu* r-esults Avith 
this treatment have been so higliJy satisfactory that Avli(u*e (/an* is exercised and 
the seed thoroughly dusted, the disease can be entirely eliminattMl. 

Fldf/ ^5a7(/.---This disease is becoming mon* in evidciu'c cacli year. T'niike 
Ball Smut, AA^hei’e the cliief souna* of infection is from spores on the seed, this 
disease is a soil infection. Spores from various ageuci(*s find their way into the 
soil, and remain tlnwe to attack tin* Avheat (wojis. It can be s(*eM, therefore, that 
its control lies not so much from seed treatment, hut more along tlu' lines of cro]) 
rotation. As a pi’ccaution all se(*d should be treated with dry copjiej’ carbonate, 
and while there is evidem'e that this dimini.she.s nz-infeefion to a limited extent, 
it Avill not ('ontrol it. The most effective nu'ans of control of tins disease are by 
cultural methods in conjunction witli the growing of resistant Avheats, and it is 
indeed fortunate that such a poyuilar variety as Nabawa is Flag Smut rc^sistant, 
as is also the late maturing variety ^'aridilla King. Other resistant Avheats are 
Bencubbin, Carrabin, and Geeralying, all of which are recommended for planting 
on infected areas. Gliiyas Early, Merredin and Canberra, all eaidy varieties, are 
very susceptible to this disease. 

A certain means oi‘ .s])r(/ading infection throughout the farm is by feeding 
infected wlioaten hay to stock. Oaten hay should be used, as in addition, the 
groAving of oats also assists in the control of the disease Take-all. Badly infested 
wheat stubbles should be burnt and so prevent stock spreading the spores over the 
farm, either through the agencies of the manure or by carrying it on their bodies. 
Early fallow and judicious cultivation to keep down Aveeds and vSelf sown wheat 
plants are essential. Where it is known that a paddoede is infected, it is advisable 
to delay seeding until after the first seeding rains. 
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Briefly, the methods ol‘ ccntrol are as follow: — 

1. Fallow early and well. 

2. Keep fallows i:(!e of weeds and self-sown wheat. 

3. Plant resistant varieties. 

4. Plant as late as is safe to plant in the sowing’ season. 

5. Diseontinue feedin.e: infei t(*d hay to stork. 

6. Include oats in th(‘ (‘roj) lotatioii. 

7. Burn the stubble of inferted crop. 

Loose Smut. Smut or ]'"lyin;j;- Smut is rnoi'e ditti(Milt to control, as there 

is no practical method of se(‘d treatment. Seed from badly inferted ero|)s should 
be discarded, and fresh s(‘ed obtaimal from cl(^an ei‘oi)s. 

Take-all. Tak(!-all was more in evidence this year than in the previous sea- 
son. This disease is also the result of sod infection, and its control is very similar 
to tliat for Fla^ Smut. Tljei'e is, howxwan*, no variety, as yet, known to be resist- 
ant to this disease, and its control dep(‘nds, Ihm'cdore, in the iarmin^' practii'e 
adof)ted. Tn this r(‘Sf)e('t the value of a croj) of oats (free of barhw or w'hi'at) is 
of utmost importance. 

It was not surfjrisinii’ to lind that in some rases where* competiny' ('ro])s wa'j'e 
badly infested with Take-all, the jeason was bea-ause no ('ontiol methods had been 
taken. Farmers are advised not to wait uidil their crop]dny’ ai*eas bet'ome badly 
infected before takiu”' st(*ps to (‘ontrol tin* disease, Imt to adopt preventative 
methods wdiich incliuh* the i^-rovvinic oi’ oats in their rroj)))in^ i*otation. 

Hust . — This is a disease, the prevalence of whi(di depejids mainly on the sea- 
sonal conditions, over w'hich tln'i'e is no conti’ol. In distri('ts where i*ust is likely 
to occur, farmers should avoid irrowin*;- rust-liabh* wluaits. 

Septoria . — The flisease S(‘ptoria is most liable to (aamr wh(*n the wheat crop 
is [)lanterl too early, ruder these conditions then* is a tendem'y for the plants 
to make flaggy and I’lnd: gi’owth, and as a result they become more* susia'ptible to 
infectiofj by the fungus. The (control consists of seasonable planting and tin* prac- 
tice of clean farming methods. 

It i>. not possible, in the space of this article, to discuss tin* various dis(*ases 
fully, but should any read(*r desire t'urtln*?- inforniatiim ('on<*erning tlies:* dis- 
eases, bulletins are availa))h' for fr(‘e distribution, and can In* obtaiin'd on appli- 
cation. The bulletins mentioned are: — 

Sep tori a — No. 121. 

Rust of Cereals No. 120. 

Flag Smut — No. 134. 

Cereal Smuts — No. 100. 

Foot Rot and Root -Rot of W ln‘at — No. 228. 

Partial or complete (*mptiness in wheat heads — No. 301, 

Farcockh* and Ractcrial Diseases of Wheat -No. 190. 

These oO-acn* (b-op Competitions have demonstrated over widely distributed 
(*entres, and on all classes of soils throughout the wheat belt, that higher yields 
are possible Avhen sound methods are adopted. Other ero])ping eompetitions wdii(*h 
deal wdth tlie average yield of the wholt* area crot)ped on the farm, sneh as the 
Wheat Yields Com|)etition (1924-20), the Bateman Tro]>hy Comi)etilioii (1929), 
and the District Challenge Shi(*ld Competition (1928-30) have proved that tliese 
methods, when also applied to the whole cropped area, are more profitable. 

Costs of production ai'e tlie vital factors in the suecess of any industries. 
Higher average yields mean lower costs per bushel. Therefore, by tlie adoption 
of sound methods it is within the compass oi‘ every farmer to lowei*, to some ex- 
tent, the costs of production and hence increase the margin of profit. 

Herein lies the real value of crop competitions. 
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FISTULOUS WITHERS— A POSSIBLE SOURCE OF DANGER TO 
THE DAIRY FARMER. 

IT. W. Bennetts, M.V.Sc., and J. F. Filmer^ B.V.Sc. 

Fistulous withers and poll evil have long been recognised as extremely trouble- 
some conditions in the horse. Their treatment generally requires several surgical 
operations and prolonged hospital treatment. This is usually so costly as to make 
it quite uneconomical, and the owner often resorts to destruction. 

The cause of these complaints has been the object of a fair amount of re- 
search. Originally it was held that they Avere the result of injury. This is prob- 
ably true of a small percentage of cases. However, so many cases occur in which 
the possibility of injury is very remote, that it became necessary to search for 
other causes. 

Recent work along tliesc lines has revealed a possible cause, which has a 
rather startling significance. Tt is fairly generally known that Contagious Abor- 
tion in cattle is due to a germ, and that the i)resence of this genn may be de- 
tected by a blood test known as the agglutination test. In 1928 this test was ap- 
plied by two French veterinarians to fifteen horses suffering from fistulous withers 
or poll e\'il. Of these, twelve blood samples gave positive reactions. It was further 
noted that in all of the positive cases the horses came frt)m farms where Con- 
tagious Abortion was present amongst the cattle. In two cases it was definitely 
established that the germs of Contagious Abortion were being given off in the dis- 
charges. There was some evidence that this was happening in several other cases. 

In 1029 this investigation was repeated in America. Out. of forty-six cases, 
thirty-nine gave positive blood tests. In ten of these eases the pus was examined, 
and in three cases the germ of Contagious Abortion was found to be present. 

When this Avork was brought to the notice of the Avriters it was decided 
to investigate th(' position in Western Australia. So far only tAv^o cases have been 
examined. One of these was an old (‘a.se of fistulous \vithe}-s discharging from both 
sides. The other case Avas of the type sometimes known as a “Blackboy fistula.’^ 
A large SAvelliiig had formed on the Avithers and .subsided Avithout bursting. A 
swelling then appeared on the poll, and later, burst. 

The significance to the dairy farmer of this new discoveiy is readily appar- 
ent. The spread of Contagious Abortion has been shown to occur through cows 
eating pastui*e contaminated by the germ of the disease. If then this germ is pre- 
sent in the discharges from fistulous AAuthers and poll evils, these must be treated 
as infectious diseases. 

It is not snggest(‘d that all such cases are due to the germ of Contagious Abor- 
tion, but daii^^ fanners should err on the safe side. All such cases should be 
isolated so that there is no possibility of the discharges contaminating the food of 
cows. 

The Veterinary Pathologist of the Department of Agriculture will be pleased 
to receive samples of ])lood s^^rum from eases of fistulous wither or poll evil. 
Blood may be obtained by severing a small artery in the ear or by puncturing the 
jugular vein in the neck. It should be collected in a clean bottle which has been 
boiled. About four tablespooiisful of blood is sufficient. This should be alloAVed 
to stand for twelve hours, and the clear straw-coloured serum should then be poured 
off into another clean bottle and forwarded immediately. 

Further Avork will be carried out as occasion offers. The present results are 
being published at this early stage of the investigation in order that dairy farmers 
’may take the precautions Avhich appear to be necessary. 
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LOCAL CROP COMPETITIONS. 

I. Thomas, SuporiDtendent of Wlioat Farms. 

In addition to the 50-acre Crop (Competitions ('ondueted })y lii(‘ Loyal and Dis- 
trict Agricultural Societies, competitions were also conducted by unaffiliated bodies 
or by Agricultural Societies who sul)mitt(‘d their entries too late for acceptance 
by the Royal Agricultural Society. Some of' these competitions A\er(? judged under 
different conditions from those under which the Royal and District (hmipetitions 
were conducted, inasmuch that it was not necessary for the croj^s to b(^ oii fallow(*d 
land. Although this may seem to be a departure from the policy ot giving encoui*- 
ment to sound farming methods, it must be understood that most of these competi- 
tions were conducted in newly settled areas under j)ioneering conditions wli(*re little 
or no fallowed land had yet been prepaied. 

The \’alue of having cro]) competitions in the early stages ot settlcmoTit is a 
very potent one inasmiudi as it affords a de|)artmental officer the (»pportnnity 
of visiting the settlers and after inspecting the crops, giving them advice as to im- 
provement of their methods. ]:iy crcialing an atmosphere of friendly rivali^^ and 
by focussing attention to good methods, in tlie early stages, much more rapid im- 
provement can be expected from th(‘se newly settled areas. 

It must be pointed out, however, that, providing a competitor can fulfil the re- 
quirements laid down by the Royal Agricnltural tSociety, namely, that tlie crop is 
sown on fallowed land and consists of one varitdy of at least 50 acres in area, he 
is not debarred from competing for the substantial Zone prizes available. The Zones 
into which the wheat belt is divided are so arranged tiiat competitors farming in 
areas of similar rainfall, (dimatic and soil conditions, compete with one another 
and hence all have the satne advaiitage. 

This year local ci'op competitions were conducted by the ibllowiiig ))odies: — 
(loomalling Wickepin and Doodlakine-Baandee Agricultural Societies (whose en- 
tries were made too late to be eligible for the Royal Competition), the Narembeen 
Agricultural Bureau, the Yilgarn and Karloning Primary Producers’ Associations 
and the Bonnie Rock Settlers’ Association. In addition the Bruce* Rock Agricul- 
tural Society conducted a coni})ined Fallenv and Crop Competition. 

In all there were 72 entrie.s, the average yield for all competiioi-s being 22 A 
bushels per acre. The ]k)iinie Rock and Karloning Competitions wei’e on untal- 
lowed land, the averages for the* competitors on fnllowe‘d ami unialle)W(*el land be- 
ing as follows: — 

Average Yield 
pei* acre. 
iPis. 

Fallowed (45 competitors) . . . . . . 26.6 

Not fallowed (27 competitoi’s) . . . . 18.0 

Average . . . . 23. 1 


The judges’ reports and awards, together with a detailed summary of the cul- 
tural details will be found on the following pages. 
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DOODLAKJNE-BAANDEE AGRICULTURAL SOCIETY. 

I. Thomas^ Supe?rinteiideiit of Wheat Farms. 

This Society is located in Zone 5, but the entries were received too late by the 
Royal A f^ri cultural Society to be included in the Zone Competition. 

Eight competing areas were submitted for inspection and the awards made are 
hereunder : — 


DOODLAKINE-liAAXDBB AGRICULTUKAL SOCIETY. 
.Indgo: I. Thonijjs, Snporintendenfc of Wheat Farms. 


Name. 

Addres.s. 

Variety, 

Yield. 

Freedom 

from 

Weeds. 

Freedom 

from 

Disease. 

Freedom 

from 

Admi.\- 

ture. 

Even- 
ness of 
Growth. 

Total 

100 




50 poijits 

10 points 

1 0 points 

15 polTits 

15 points 

point. 

Arthur, E. J. 

Bnandee 

(lluyas liarly 


8 

8 

14 

14 

77 

Stevens. P. '1'. 

Uoodlakine 

Nahawa 

:50 

<> 

0 

i:i 

14 

75 

Proweo Bros. 

do. ... 

Oluyas Early 

:n 

i 8 

i H 

14 

13 

74 

Harrison, T. H. ... 

do. 

(’arral)lu 


8 

8 

11 

[ 

70 

Mablesou, II. If. ... 

IJaandee 

Nabawa 

27 

0 

8 

1 3 

13 

70 

Prow.se, A. JO. ( . ... 

DoodlnkiiK' 

do. 

2() 

1 8 

8 

14 

! 14 

70 

Prowsii, Cilgar ... 

do. 

do. 

25 

8 

7 

13 

13 

00 

Kay, J 

Baaiidec 

(Uuyas Early 

26 

1 7 

1 


13 

13 

(•>0 


The winning crop was a very attractive one of the variety Gluyas Early, and 
was part of 220 act’cs of the same vari(‘ty which, from a casual ins[)ectin?i, was 
similar to the area submitted for inspection. T^lanted the last wi'ck in April with 
45Ibs. of graded pickled seed with 70 lbs. of superphos[)hate ]>(u’ acie, it had made 
strong growth and was fairly regular in height a'nd stooling. It was also fairly 
free of admixture and weials, A trace of tlie disease E''lag Smut was present. 

The 50 acres of tlie Aariety Nabawa, submitted for insp(‘<'tion by Air. E. T. 
Stevens, was also an attractive exhibit. Very few weeds were pr(\sent, and with the 
exception of Septoria on the foliage no disease was noted. Thei*e Avas, li()W(‘ver, 
an ocea.sional plant of barley, but the crop was very even in height and had stooled 
well. It had been planted with 60 lbs. recleaned seed whicii had beem ti-eated for 
the prevention of Ball Smut, together with an ap])lication of 60 lbs. of superphos- 
phate per acre. 


The rainfalls for Doodlakine and Baandee respeedively are as follow 







(irowinf? Period. 



Total 


.Ian. 

Fch. 

Afar. 

Apl. 

.Vfay. 

.Ion . 

1 

•liilv.! .Vug. 

i 

So]). 

Oet. 

Total. 

.Nov. 

Dec. 

I’or 

year. 

Uoodla’Jiie ... j 


100 

70 

! -.1,, 

j 



107 : 104 

00 

22 

SI 3 


0> 

1,331 

J’.aaiidee ... ... i 

j ... 

j ... 

1 05 

1 220 

j 

205 j 

1 Em : 107 

1 

.54 

12 

771 

... 1 

22 

1,178 
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GOOM ALLl NG A G R [ ( ^ ■ LT 1 ' A L SOC 1 ETV . 

A S. AA^ji.d, B.8c. (A^ri('.), Aiirl’ic'iiltiiral Advisf'r. 

Only three crops were submitted for inspection in the coiTi|>etit ion condncled 
by the Goomallin*? A«Ticultnral Society. Tin* awards weie made as lun'ennder: — 


(iOOMAJJJN(; AGRICULTURAL SOUIETV. 

.Jiulge : A. S. Wild, li.Sc; (AKric.), Agricultural AdviHor. 


Competitor. 

District. 

! 

! ^'arietv. 

1 

1 

! 

Yield, 
.'iO pts. 

Free- 
dom 
from 
weeds. 
10 pts. 

Free- 
dom 
from 
iliseaBc, 
10 pts. 

Free- 

dom 

from 

admix- 

ture, 

'[5 pts. 

Kveii- 

11 C 8 S 

of 

Krowtli, 
I.*) pts. 

Total, 

100 

pts. 

.lohnsoii, F. n. 

Duraliudji 

. j Ford ... 



s 

Id 

! 1 d 

70 

MiHcr, .1. F. ... 

Oak I'ark 

. 1 Ford ... 

:i() 

i) 

H 

14 

11 

7.". 

Lord, F. .1. ... 

lUiralmdji 

. 1 Ford 

:i0 

1 

0 

Id 

' 1 d 

74 


All the corapctitiiig areas were of’ tlie variety Ford. 

Mr. F. B. Jolinson, of Burabadgi, who secured first place, had pre]>ared his 
land (old jam, york gum, and salmon gum country) by ploughing to a depth of 
4 V 2 inches with a mouldboard plough during July, 192{), This was followed by a 
springtyne cultivation in Sej^tember, a cross-harrowing in October, and a further 
springtyne cultivation in March and again just before seeding. The ci'op was 
planted during the first week in May, 70 lbs. of pickled, graded s(‘e(l being sown jier 
acre, together with 80 lbs. of superphosphate. The crop, a coii)])nra(iveJy tall one, 
was calculated to yield J3 fmshels t>er acre. 


The rainfall recorded at Ooomalling is as follows; - 



.latu 

Fel). 

Mar. 

Apl. 

Orowiiis Period. 

May. !.Jum’.j.lid\ . j Auk. | Sep. j Oct. Total. 

Nov. 

Dee. 

Tot a 
lor 
year. 

Coom.dliug, ... 

1 


- 

80 

jn. 

1 r.4 ; :K:t 1 ail-J ^ -Z-i:, ! lli^ ' j I.IW.H ; 

1 1 1 1 ' ' i 


:>7 

i.F^: 
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W 1 CK K PIN AO R I ( : U LTIT K A T. S( )( : 1 KT Y . 

A. S. Wiij), ]US<', ( Ag'i'ic. ) , A^i'ic'ultiiral A<]visei-. 

Althoii.jJ:li only four crops \v(‘ro inspected for the ('oinpcl ition coii(lu('t(*(l by llic 
AVickcpin Ag'ricnltural So(M('ty, some hiirb fields were iccoialcd. 

The awards made arc set out bel(>\v: - 


WICKKIMX A(iJU( ni/rrUAL SO<'IET^^ 

.liidHf- A. S. Wild, (A-jrrif.), AKviciatiiral Adviser. 



District. 

\ari('ty. 

\ ield. 
.'>0 |)ts. 

.... 

dom 

from 

\veed.s, 

10 pi. 

Free- 
dom 
from 
disease, 
10 Ids. 

Fli'i'. i ,. 

dmu 

from 

la T't^. 1 

Total, 

100 

pts. 

Elliot ItroH. ... 

(rilHlM.-tlDlillK ... 

(Jallijadi ... j 


a 

s 

1 -I ! 

14 

81 

Clifford. T. ... 

(filliuiiniiiin?' ... 

(iallifxdi ... 1 

:{4 


s 


I'J 

1 

]*h(H*l)0, .1. ('. 

.Dorakiii 

! Free (iallipoli ■ 

li.a 

1) 


i:? 

Hi 

07 

Koskcii JJros. 

I Dorakiii 

1 

Can? terra ... j 

LO i 

a 

1 .s 

J4 ' 

1 

It 

! m 

The c?’o{)S both of Mess?s. Klliol 

1 tl-OS. 

and 

Mr. T. 

t'li lloi’d 

wei-e 

of the 


variety Galli])oli, the forme?- beini;- ('alcidal(‘d to yield 37 bnshels, a?id the latte?’ 34 

biisliels pe?’ ae?’e. The \vi?ini?i; 4 ‘ <mo)) had Imm*?? pla?it(‘(l d\n’in<i’ the third week in 

Apr’il at the late of 7)1 lbs. of ?*(‘clejin(‘d s(‘(‘d per Jici'c, toyetluM’ with HO lbs. of 

snp(‘rphos])]iat(‘. It was vtMv eve?? in ,i'?-o\\th and 1 ?(‘e of W(‘(‘ds, but eo?it{ii?ied 

t?‘aces of T?ikeall ;??id Ulyi?ii 4 ’ Smut, a?id also lost points foi- adinixlui’?' i?i tin* form 
of barl(*y a?id o<ld heads of *‘st ?’a?i^e" varieties ol‘ wh(*at. 

The I’ainlall iccoided at Wicki'pi?? is shown liereundei' : 


' ’ 1 


(irowinjz I’eritMl. 



Total 

Jan. j F«4>. 1 Mar. 

Apt. 

1 i ! j 

1 

Nov. 

Dee. 

for 

! 


May. j. tune. jJuIy. j Au^. | Sep. 

Oet. Total. 



year. 

... 1 .VJ 1 tis 

i 1 

i 12a 

1 

1 47 1 r>04 58a | 1(V2 j 124 

1 la i 1,437 

1 1 

r:.. ■ 

i 

1 20 



! 1,752 


Wlolvppin, io:_io 
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The (niltural details of the competing crops are tabulated hereunder: — 
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NAREMBEFN AORIUULTLliAL BUREAU. 

Judge: N. Davenpokt, B.S(*. (Agrie.), Agrieiiltural Adviser. 

The above Society organised a 50-acre crup e(>mi)etition in conjunction with 
a fallow competition conducted the previous autumn. The croj) competition Avas 
purely a local one and was not conne<ded with the State wide com[)etition spon- 
sored by the Royal Agricultural Society. 


The season exjjerienced Avas a gotal one, as is ])orne out to some extent by the 
monthly rainfall registrations given beloAv: — 







Orowing Period. 



Total 


Jail. 

Fel). 

Mar. 

A pi. 

.May. 

.lune.jjuly. 

Aug. 

Sep. 

Oct. 

Total. 

Nov. 

Dec. 

for 

year. 

Narembeen, l‘J3() ... j 



1 ISO 

1 

\ 

1 72 

j 2SS 302 

200 

,.7 

28 

1,013 1 


20 j 

1,300 


Most of* the c]‘o})s Avere more or less affected with the disease Takeall. The 
prevalence of this disease in tlie district sboAvs tbe ne(*essity for improvement in 
the cropping practice of disease control. Ivefei’ence to tbe control of this disease is 
made on page 85. 


The winning crop, that ot Mr. H. llebf)erman, Avas of the variety Ford which, 
allhough showing a rather exc'essive groAvth of straAV, Avas av(‘11 headed and its even- 
ness of growth added to its attractive appearance. The pr(‘sence of the disease 
P^'lag Smut was noticed. 


The tables showing the points awarded and the cultural details of the respee- 
tiA’o competitors are given below: — 


NAREAiltEKN AORK'ULTUllA L BI KEAE. 
Judge: N. Davenport, Ji.Se. (.\grir.), Agricultural Adviser. 


Competitor. 

District. 

Variety. 

Yield. 

60 points 

Freedom 

from 

Weeds. 

1 0 points 

Freedom 
from 
Disease. 
10 points 

Freedom 

from 

Admix- 

ture. 

15 points 

Even- 
ness of 
Orow'th. 

15 points 

Total. 

100 

points 

Hebberman, H. ... 

Erau Hill ... 

Ford 

30 

0 

8 

12 

13 

72 

iiurgin <fe Yoemaii 

Naremboon 

Nabawa 

26 

7 ! 

8 

13 

12 

66 

Dayman, G. S. .. 

do. 

do. 

26 

7 

7 

12 

12 

64 

Howell, A. 

do. 

Waratah ... 

26 

7 

7 

12 

11 

63 

Price, J. H. 

do. 

Nabawa 

24 

8 

6 

11 

11 

60 

Cavanagh, F. 0.... 

Emu Hill ... 

do. 

20 

8 

7 

13 

12 

60 

McCkjnnell, Mrs. 1. 
H. 

Nareinboen 

Waratah ... 

20 

6 

7 

13 

12 

58 
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KARLONTNG PRIMARY PRODUCERS’ ASSOCIATION. 

Judj?e: N. Davenport. B.S('. (A^rip.), A^n icMiltiinil AdvisiM-. 

The above Association again (‘ondiieted a bO-acre croj) conijxdil ion tins year 
for further coni|>etition for the enp presented by Mi-. John D7'iv(n-. 

The awards made are shown in the table liereunder : — 


Comi>etitof. 

1 

1 

mstric.t. 

1 

Variety. j 

1 

Yield. 

Freedom 

from 

Weeds. 

Freedom 

from 

Disease. 

Freeilom ,, 

a'ZSc- ! ^ 

Total. 

100 


1 


0 points 

10 points 

10 xioints 

is points 1 

r» point, Si 

points 

Kowltt, Ji. (i. ... 

KarlonliiK ... 

Gluva.H Earlv ■ 

23 

8 

: 0 

13 ; 

14 

b7 

liliBhfc, L. R. ... 

do. 

do. ... ! 

23 

0 

8 

12 

14 

bb 

Driver, F. A. 

do. 

do. ... , 

18 

0 

s 

14 

13 

03 

Watkins, Mrs. 0. 1 . 

do. 

Nabawa ... ; 

21 

1 ^ 

0 

11 

12 ' 

01 

Boll, G 

do. 

Gluvas i'larh" i 

18 

; 8 


12 

13 

00 

Borlace, J. 

do. 

do. 

17 

0 

0 

12 

13 

r>(.) 

Driver, H. 

do. 

Nabawa 

lb 

p 

0 

14 

12 

00 

Molnnes, P. 

i flo. ... ' 

! G Iliyas I'larly 

10 

8 

i 

1 1 

13 

00 

O’Neil, H. 

do. ... j 

Naiiaw’a ... j 

17 

0 

1 

13 1 

12 

00 

O’Neil, .f. 

: do. ... ! 

do. 

lb 

! ^ 

i 1* 

M i 

12 

59 

Seaby. }[. 

, do. 

1 GlnyaB Early 

18 

s 

! 8 

1 12 ' 

12 

.58 

Hewitt, E. E, 

do. 

; do. 

14 

0 


13 

12 

57 

Johnson, H, T ... 

' do. 

j do. 

17 

' 0 

s 

1 1 , 

12 


Brooinhall, V. 

‘ do. 

1 Nabawa 

ir> 

i 0 

0 

1 1 

11 

55 

Under llu- 

rules of the 

competition 

cro]>s 

grown 

both on follow! 

mI nnd 

unfal 


lowed laml are eligible to compete. The fact that the first and second prize win- 


jiers were llie only crops gr<nvn on fallowed land demonstrates the value of croi>- 
})ing on fallowed land. 


In a new district this is, of (‘onrse, often dithcult to eftect, and whei-e land is 
conlinnously cropped advantage should be taken of any summer rains to break 
up the soil to a shallow depth in readiness for seediTig. 


In general, the yields of the <'om])etitor.s were faii l\ I'vmi, as wtu'ds liavt‘ not 
yet become plentiful, nor is disease vei’v evidemt. Admixture is fairly ('onimon. 
and is mainly due to self-sown wheat from the ])i’evious < rofi. 


The winning crop of the variety Gluyas Early, entenal by Mr. If G. Hewitt, 
was grown on land ploughed in June and planted during the third week in April. 
It was one ijf the most even crops entered in the competition and was well licad(*d. 

The rrmfall recorded at Karloning is as follows: — 


-J — 1 



1 



(irow'iiig Periixl. 


! Jan. 

Feb. 

Mar, 

Apl. 

May. 

1 1 

j.hiue.j 

July. 

1 

Aug. 

Sep. 

1 

Oct. 

Karloning, 1930 ... | ... 


88 

277 

1 

38 

409 

137 

10 J 

08 

j 

! 15 

1 



jjsov. 

1 Dec. 

Total 




for 

’i'otal. 

i 

! 

year. 



127 ] 

i 1,329 



Hewitt. B, G, ... 2nd year Salmon and mbit ... j Disc ploughed mid-June 3in.. springtync Gluvas Earlv ...! 3rd week April | 30 i GO i Copper car- Yes 




Mar., 1931.] 


JOURNAL OF AGKrcrLTURE, W.A 


99 


BONNIE ROCK SETTLERS’ ASSOCIATION. 

Judge: N. Davenport, B.Sc. (Agric.), Agricultural Adviser. 

The settlers of thi.s district, which is situated about 40 miles North-East of 
Mukinbudin, are to be commended for their enthusiasm in oigaiiising a competition 
of this nature, especially so as this is the first year of general cropping in the dis- 
trict. 


Of the thirteen entries one crop only was planted on fallow. The fact that 
this crop, entered by Mr. Ti. Baber won the competition demonstrates the advan- 
tag(' of fallow over non-fallow. This crop, comprising aieas of (Tluyas Early and 
Nabawa, was well grown, although the Nabawa section was rather uneven, weeds 
and disease were pi-actically absent. 

The awards are as follow : — 


Ck)mp(‘titor. 

District. 

Variety. 

Yield. 

.')0 points 

Freedom Freedom 
from t'rom 

Weeds, j Disease. 

10 v>oint8 10 points 

Freedom 

from 

Adndx- 

turo. 

15 points 

Even- 
ness of 
(irowth, 

15 points 

Total 

100 

points 

liaber, H. 

Bonnie Rock 

Gluyas Early 

23 

9 

9 

Dl 


fit? 

Edmeads, G. 

do. 

do. 

21 

9 

9 

12 

12 


Filhs, K 

do. 

do. 

lb 

9 

9 

i:{ 

12 

02 

Machinaoii, A. 

do. 

Nabawa 

IP 

9 

P 

i:i 

12 

02 

Terry Bros. 

do. 

do. ... 1 

18 

9 

P 

i:i 

1 12 

01 

Atherton, A, 

do. 

do. 

17 

9 

9 

i:; 

12 

00 

Gaunt, F. W. 

do. 

Gluyas Early 

IP 

9 

P 

n 

12 

00 

Driver, A, 

do. 

do. 

18 

9 

P 

12 

1 12 

GO 

Mficham, J. 

do. 

NooiiKaar ... 

1 7 

9 

P 

i;{ 

1 12 

60 

Jackman Wood 

do. 

Gluyas Early 

i:> 

9 

P 

i:i 

1 2 

58 

C'alder & Johnson 

do. 

do. 

17 

9 j 

8 

12 

1 11 

57 

SprlKK, W. F. ... 

d<» . 

do. 

17 1 

9 

P 

n 

1 1 

57 

Pollard A Naylor 

do. 

do. 

15 

9 

0 

ii 

1 1 

52 


As would be expected from the tir.st year cropping on such country, tlie cr(>ps 
weie generally very similar. Weeds and disease were very little in e\ iden(‘(‘. 


The seed used was in most cases rather imj)ure, barley l)eing an espe<'ially ob- 
jectionable adm i x ture. 

The rainfall tor Bonnie Rock was as follows: — 


--- 

.lun. 

Feb. 

1 

Mar. 

A pi. 


(irowiiiK PeritKl. 

Nov. 

Dec. 

ToU» 1 
for 
year. 

.May. 

.Mine. .Inly. 

Auk. 

Sep. 

Get. 

Total. 

Bonnie RcK*k, 19a0 


20 

171 

273 

35 

201 j 107 

149 

04 

14 

090 ... 

j 

57 ! 

1.21 1 
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The cultural details have been summarised in the following table:- 
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YILGAKN PRIMARY PRODUCERS’ ASSOCIATTON. 

Judge: G. L. Throsskij^, Dipl. Agric., Agricultural Adviser. 

Seventeen crops were submitted for judging in this comj)etition this year, three 
more than in the previous year, wlien two competitions were conducted — one for 
crops on fallowed land and the other on unfallowed land. This yeai’, however, the 
competition was restricted to fallowed land only. It was surprisiiig that so few 
entries were received from the Moorinc^ Rock area, wh(3ie inltu’cst in the competi- 
tion was very keen last season. 

The rainfall r(‘corded at the different centres is as follows; - 



.hill. 

Fel.. 

Mur. 

i 


(rtowlng reriod. 



i 

Xov.j 

1 

7’otu 1 
for 
yoir. 

A|.l. 

j.May. 

.hme. 

.1 Illy. 

Aug. 

Sept. 

Oct. 

Ttdal. 

Turkey Hill 



4.'> ' 

1 

228 t U,0 

278 

101 

153 

40 


728 

4 

' 

201 

1,200 

Southern Cross 


201) 

S'.) 

; 275 1 KHl 

2(47 

92 

121 

50 

8 

i 044 ! 

10 

... 

1.224 

Bull/lu<‘li 



7:'. 1 

1 22.5 119 

290 

124 

191 

52 

17 

793 

34 


1,128 

Corinthiun ... 


4 1 

■>;'» j 

1 191 90 

347 

12(4 

1 55 

55 

2:*. 1 

790. 

.30 

77 

1,1.53 

Moorin'^ Rock ... ! 


21 1 

i : 

102 ' 

1 

2(>2 ‘ 109 

1 

390 

175 

ISO 

j 

79 

L 


953 

2L 

13.5 

1 ,494 


The winner was IT Teule, of Tuikey Hill, whose c]’o[) of Xahawa was 

awarded 7(1 points. This was a tall and very even (M'o}>, portion of lO*') aeit^s, and 
was calculated to yield 32 bushels per acre. It was veiy free (»f vceeds aiul di.s- 
easet (bedng the second crop), l)ut contained a fair a.inounl oi‘ admixture*. The 
initial o|)eration of faflowing wa.'. doiu* with a com))in(*d cultivator drill in the 
pi-evious July, and the fallow re<'ei\<‘d two further woikiiigs with the <ariie iniple- 
ineiit ill August and Novemher. I’he crop was plarit(*d at, tlie end of April, 27 lbs. 
of graded seed and 57 Ihs. ol' sui»erpho.s])hate being sown ))er aio'e. 

The point.s awarded are sliown in the following talile: 


(5)10 pet. itor. 


V..iiety. 

^ I' lo-edoni 

Yield ' 

j Weeds. 

50 (loiutH'lO points 

l''re,e(li>ni 

from 

1 hsease. 

JO i)olnt> 

; Freed 0)11 
from 

1 Aiiniix- 

tUTC. 

:i5 points 

I'Wen- i 
ness of 
: (irowih.j 
15 i)oints' 

I’ot.al. 

109 

imlntH 

Teale, R 

Tio-kev Hill 

Xahawa 

32 


9 


9 

1 2 

14 

70 

Worthing, I*’. J. ... 

Southern 

tiiuya.s I'hiriv 

29 


8 



1.3 

1 -1 

72 


( ;ros8 










Whuun, T. J. ... 

Moorinc Hock 

Nabawa 

2s 


8 


8 

1 

J 3 

79 

(kuaa-Smitl), W. 1*. 

Bullllneh ... 

(Uuyus Karly 



8 


8 

13 

13. 

69 

Davic.s, F. J , ... 

(’orintliittn ... 

Nabawa 

20 


9 


p 

1 3 

12 

09 

Brown, C. R. 

Bullllneh ... 

(UuvH.8 Karlv 

24 


9 


<) 

13 

14 : 

09 

Copley. C. 

do. ... 1 

do. 

2t. 


7 


9 

13 

1 :> 

08 

Berry, T 

do. 

do. 

27 


8 


8 

12 

1 2 

07 

Davies, (4, ... 

Turkey Hill | 

1 Ihild early... 

2 4 


'.) 


9 


i i 

(47 

Davies, F. .1 . ... 

Corinthian ... ! 

! lUuva.s Earlv 



8 


8 

! 1-4 

13 ! 

05 

Lecky, J. V. S. ... 

do. ... ' 

du. 

2:4 


8 


8 

; 13 

! 12 1 

04 

(loclfroy, F. H. ... 

Bulllincli ... j 

do. 

i 20 : 


9 


8 

; 1 3 

1 l;5 1 

03 

Ooplev. T. X. ... 

do. 

do. 

1 21 


7 


S 

; 13 

! 1 :i ' 

02 

Cookif W, 

do. ... I 

Baroota Won- 

1 21 1 


0 ’ 

! 

9 

: 1 3 

1 2 I 

01 



der lOarly 

i ■ 






1 


Dowdell, A. K. ... 

Mooriue Rock ; 

Nabawa 

18 j 


7 


8 

13 

12 

58 

Duncan, A. B, ... 

Bui 111 rich ... 1 

(lluvas Karly 

i IS 1 


0 


8 

1 3 

11 

50 

McKay, D. 

' CorlnthliiM ... , 

do. 

13 


8 


fs 

1 .3 

1 ;! 

55 


Several competitors jilanted the variety Gluyas Early too early, with ilie result 
that tlie ciops W'ere atVetded by Septoria and frost. Tliis and similarly maturing 
varieties should not be S( 3 Wii before tlu* beginning of M.ay. 

Wild Turnip {lirassica tonnivfortii) was noticed in crops around Bulltinch and 
Turkey Hill. This is a very serious weed, and it is tinly by tlie eo (iperalive etiort 
of everyone concerned that it can be kept in check. It is advisalile not to seed too 
early fallows over which the turnip plants are known to liavt* been lilown. By 
delaying seeding and liy sowing an early variety as late as is safe in the correct 
seeding period, the fanner lias an opportunity of killing by culti\ation the young 
plants which germinate ai’tei- the early seeding rains. Plants found growing in t|ie 
<'»’op should be removed by either hoeing or hand pulling before they (lower. As 
the seeds of plants belonging to this botanical family are known to remain doi-maut 
in the soil for many years, fanners were w^arned that it is not a w<'(*d which they 
ean exfiect to eradicate in one year. 
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The cultural details ol“ tlie coinpetitois are suminarised in tlio followin'’- table:— r 
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BRUCE ROCK AGRICULTURAL SOCIETY. 

Judj?e: 0. L. Thkossell^ Dipl. A.cfric., Agricultural Adviser. 

Six of the eight competitors in the 50-acre fallow competition submitted entries 
for the cr-op section of the follow and crop competition conducted by the Bruce 
Rock Agricultural Society. The awards were as follow: — 


liKlK K ROCK AdlUCULTURAL SOCIETY. 

: (i. J.. ThiosHrll, Dipl. Agrlr'., AgrhMiltiifrtl Advisrr. 


Competitor. 

District. 

Variety. 

Yield. 
50 points 

from from 

Weeds. 1 DiseaBC. , 
jlO points m points j 

Even- 
ness of 
Growth. 
15 points 

Crop 
tota 1 
Points. 

1 00 
points 

Fallow 

total 

Points. 

100 

points 

Total. 

Fallow 

and 

Crop. 

200 

points 

Schilling. C. B. 
& N. S. 

Bungnl- 

lupiiig 

Merredin 

34 

0 

8 

14 

14 

79 

92 

171 

Farrall, F. C., 
& Bona 

Yarding 

(Jlue.lul) 

35 

9 

« 

12 

13 

77 

89 

160 

Leah & Son... 

do. ... j 

do. ... 

1 35 

8 

7 

12 

13 

75 

89 

164 

Biiller & Black 

Babakln 

Free (5 al- 
ii poll 

30 

H 

8 

14 

12 

72 

91 

163 

Strange, P. A. 

Yarding j 

Cluclub 

31 

1 8 

8 

12 

12 

71 

90 

' 161 

Brown, S. A. 

BnngnI- i 
1 111)1 ng 

S.H.J. ... 

24 

i 

7 

13 

12 

63 

89 

152 

Farrall, F. C., 
& Sona 

Yarding 



Stripped 





1 90 


Smith Bros.,,. 

Central 

Kumminin 



Witlidre 

w ... 

j ... 



! 90 

1 


Messrs. E. and N. S. Schilling, of Bungulluping, won the combined competi- 
tion with an aggregate of 171 points out of a total of 200 points. The crop sub- 
mitted for inspection was of the variety Merredin, and excepting for the pre.sence 
of a little Flag Smut this entry scored well in every section, being very free of weeds 
and admixture. The fallow on which this crop was sown won the fallow section 
of the competition and received ttie following working: — It was ploughed in June 
with a disc implement to a depth of 3-4 inches, received a further working with the 
same implement during the end of July and early August, and was cultivated with 
a combined cultivator-drill after rain in November and prior to seeding, which took 
place during the secoml arid third we(‘k in May. Seed was sown at the rate of 60 
lbs. and suiierphosphate 80 llis. per acre respectively. 

Competitors with the variety Gluclub lost points for admixture, it being very 
noticeable this year that this variety is showing considerable variation and the 
need for attention in this direction. 


The rainfall for the various centres in the district was as follows: — 



,lan. 

Feb. 

Mar. 

A pi. 

May. 

.1 line. 

Gro 

July. 

wing 

Aug. 

Period 

Sep. 

j Oct. 

Total. 

Nov, 

Dec. 

Total 

for 

year. 

Bruce Rock 



210 

192 

64 

342 

254 

194 

107 

26 

987 


49 

1,444 

Yarding 


O 

209 

134 

72 , 

380 1 

252 

194 1 

124 

31 1 

1,0.58 


15 

1,420 

Ontral KuinmlnJn... 


9 

137 1 

162 I 

79 

! 367 

1 303 

130 

133 

1 29 1 

1,047 

9 

35 

1,399 

Babakin 


3 

214 

154 

57 

341 

330 

149 

126 

23 

1,026 


70 

1,467 
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T}i« cultural details of the competitors are summarised in the following table: 
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THE APPLE CURCULIO. 

(H. G. Andrewartha, B.Sc. in Aji^ric., Entomology Branch.) 

This weevil {Otiorrhifnvhns crihricollis) was deserihed by Gyllenhall from 
specimens collected in Southern France as far back as 1834. It is a native of the 
Mediterranean regions of France and Italy, where it feeds upon various species 
of Medicago, including Lucerne {Medicago satvxni). It has been recorded feeding 
upon Olives and other cultivated plants in Algeria. Two years ago the first record 
of its appearance in California was made, where it appamitly feeds upon orna- 
mental trees and shrubs. In 190() the Curculio was first mentioned in Australian 
literature by Quinn in the Jcmrnal of Agriculture for South Australia. Since 
then it has been recorded as damaging almost every variety of fruit tree that is 
grown there. The exact date of its importation into this State cannot be ascer- 
tained, but there is no donbt that it has been in the Bridgetown district for 30 
years, and probably much longer. This weevil has been spreading in recent years, 
until now there are records of its liaving ai)peared in the following widely separ- 
ated disti’icts — Bridgetown, Balinguj), Donnybrook, Karragullen, Mount Barker, 
Katanning, Narrogin and Kalgoorlie. 

DESCRIPTION AND LIFE HISTORY. 

When first laid the eggs are a pearly white, but within a few days they be- 
come a lustrous sooty black. They are oval in sliape, and are 1/32-inch long by 

1/40-inch wide. They are probably laid ]>romiscuously on or under the surface 
of the soil throughout the orchard. Egg-laying (‘ommences about the middle of 
March, reaches its maximum about three to five weeks later, and then dwindles 
until the last few are laid late in May or early in June. Each weevil lays about 
55 eggs. About tlii-ee weeks after the rain sets in the first of tliese hatch; the last 
larvae to emerg(‘ from the eggs do so some time late in July. 

The newly emerged larsa is a minute legless grub about l/2()-inch long. It 

is white except for the head, which is a brownish yellow. The widest part of the 

larva ocenrs just behind the head, from which point it ta})ers posteriorly. The first 
consideration of this tiny grnb is to burrow into the soil, whei-e it s(‘arches out a 
root of one of the many weeds wliidi are germinating in the orchard at this time. 
Tlie larvae feed throughout the winter, but only grow slowly until about August. 
From August on to eailv November growth is very rai)id. The mature larva is 
about lialf an irndi long, sha|ied and coloured much the same as the newly hatched 
grub. When dug up from the ground they curve themselves in tlie sliape of a 
crescent. They occur throughout the orchard between about 3 inches and 15 inches 
below the surface. 

The pupa is white, slightly less than half an inch long, and provided with the 
developing legs, antennae and wing cases of the adult which are all plastered 
down outside the body. It is invariably found in a small earthen cell, which is 
excavated by the larva before pupating. The first larvae begin to pupate about 
the third week in October, lint the majority of them do not pupate until about 
the first week in November. The pupae all occur between 9 indies and 12 inches 
below the surface. The pupal stage lasts for about three weeks. 

Late in November and early in December the adults emerge and commence 
feeding. They are a typical weevil, with their head produced forward into a snout 
and their antennae elbowed. They are slightly more than ^4-inch long, and of a 
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viniforni reddish bi’owii or brownish black colour. The head and thorax are uni- 
formly pitted, as are the elytra or wiiif^- covers which, iu addition, are provided 
with a dusting of \’ery tine whitish scales and a number of tine whitish hairs. They 
have no winj^s, and hence cannot fly. Their tarsi ai*e provided both with claws and 
pads to assist them in clirnhin". 



Plate T. 

(1) Fnllv ^rowii larva X 0. 

(2) Adult w<H‘vil X 0. 

liiS('t: Newly lialrhed larva and the e^j; from whudi it lias (irier^(‘d X 0. 

They feed without layinu- any e.u'.irs for about six weeks aft(‘r their einer^cnice. 
Early in Jamiaiw they b<‘coin(‘ inactiv(‘, and cease feedinii:. About 20tli February 
they commence i'eedin,^- a.uain, and continue late into the autumn, when most of 
tliem die. Tin* first e<^x^ about the middle of March, and the last early 

in June. 

The a])ove is a brief descrijation of the complete life cycle fi’om e^i^ to adult 
and death of this curcnlio, hut some in(li\idnals vary this routine. Variations 
oceur both in the larval and ndnlt stashes. Some larvae are much slower than 
normal in their development, witli the result that they are less thtin half-uTowm 
when the summer sets in. These burrow doAvn two or three feet and aestivate. 
Throuprhout the long’ snnnnci’ they remain in earthen cells in the damp subsoil, 
neither feeding* nor growing. When the winter rains set in they recommenc(^ 
feeding, gradually working their way towards the surface to puj'^ale and emerge 
ninongst the earliest of the Dec'cmbor swarm. So far a%con be gathered, about 
per cent, of the total larvae aestivate each year. 
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Although most of the adults die in the autumn after having lived for about 
live months, about 14 per cent, live on right through the winter, feeding very little 
until about the end of September, when they start feeding regularly and lay about 
two eggs each. They cease feeding again about mid-November, start again about 
mid-December, and feed until about 15th January, when they join the new season\s 
brood in their mid-summer spell. These weevils feed again about 20th February, 
lay the remainder of their eggs, and die later in the autumn. 



Plate II. 

Apple leaves showing typical curculio dainagic. Note the 
serrating of the edges and the holes. 


NATURE AND EXTENT OF THE INJURY. 

The only time in which the weevil does any damage is in the adult stage. The 
larvae feed upon the finer roots of the weeds in the orchard and only occasionally 
eat the apple roots, but the adults when numerous, as they often are, do very 
serious damage. When they first start feeding in December, they confine their 
attentions to the edges of the leaves, though they sometimes eat holes in them. For 
about a fortnight before they become inactive, however, they have a tendency to 
nibble the stems of the apples and the leaves, and often cut these right off. It is 
quite a common sight at this time of the year to see an orchard which is badly in- 
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tested with curculio thick with fallen leaves. When they start feeding again in 
the autumn, they eat the leaves, but in addition, there is a big tendency to ring- 
bark the buds and spurs, and also the stems of the apples. This is when the most 
serious damage i.s done, as the weevil invariably attacks the weak and sickly limbs 



Plate TII. 

A Jonathan showing severe weevil injury. Note how tlu‘ weak side h«s 

been attacked. 

and can often, as the result of their bark-eating habits, kill these right out, or at 
least prevent them from growing. In this way a tree which happens to be weak 
in one side becomes even more so. 


GENERAL HABITS OF THE ADULTS. 


These weevils are night feeders. During the day they lie concealed beneath 
the soil about three inches belo\v the surface. With the approach of night they 
emerge from their shelter, climb uj) the trees and feed until the morning, when 
they climb down and again seek shelter. Calm dew’^y nights are most favoured 
for feeding. Not all the weevils are feeding every night. They do not all climb 
the tree nearest to them, but many wander off to other trees. This wandering 
tendency is accentuated if a tree is rendered difficult to climb by having a band 
placed around its trunk. The majority o£ the weevils do not go far from the tree 
when they climb down in the morning, but bury themselves within a few inches 
of the butt. The soil around a typical tree was examined to a depth of nine inche.s 
in nine-inch strips away from the trunk, with the results shown in the following 
table : — 


First — nine inches 
Second — nine inches 
Third — ^nine inches 
Fourth — nine inches 


No. Per cent, of total 
396 61.7 

180 28.0 

64 9.9 

3 0.4 
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CONTROL MEASURES. 

Uiiring- the investigation of tliis pest the author has seen many dilfereiit 
methods of control, but most of them have serious drawbacks. Many do not give 
a comjdetc' enough control while others although effective, are costly in labour or 
materials. Methods of control can })est be discussed under seven headings: 

3 .— Culiu ral Meth ods. 

The only two ways in which methods of cultivation can be used to hgiit soil 
inhabiting insects are unfortunately impracticable with Otiorrlit/nchns cribrlcollis. 
It is not possible to starve the larvae out by maintaining a clean fallow in the 
orchard, as the Aveeds throughout the winter are essential, and even if it were 
possible to keep them down for one winter, the larvae Avould very probably feed 



Apple twigs showing the riiigbarking 
wliicli is typical of the damage done 
daring tin? autiiraii feeding period. 

i 

Upon the apple roots. The other method sometimes employed against soil insects 
is to cultivate duriii<^ (he pupal stase. With the apple eurculio, pupation does not 
oecur until early in November, and by this time the orchard has already been 
ploughed twice and T*robably cultivated. The ploughing disturbs the larvae and 
turns many thousands ''f. them up, hut unfortunately it kills very few ; they merely 
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burrow down n^nin below the level of the ]>lou^hirig’, so that subse(iueiit ploii^hingr 
and eiiltivntino’ does iiot I'eaeh tlieiu either while they are still larvae or after they 
have pupated. Were it possible to ])ostpone the first ploii^?hiri”f until early in No- 
venib(u- the Tuajojity of the larvae would have jmpated between six inches ajid nine 
inches ])elow the surface, and most of them would b(‘ destroyed by the j)lou<^h, 
but as it is not possible to ))ostpone the first jilou^hin^r to this date, cultural methods 
offer no nu'ans of control lin<]^ this ]>est. 

2. — Bifjlrtpicnl c())itr()l. 

Althou«^h tills weevil is not i-e^irded as a serious jiest in its natixe home, as 
far as our investigations have j^'oiie, this seems to be the rt^ult of climatic and 
other conditions rather than due t(^ the .|u‘esence of parasites. 

3. -- Ban (inn) nietkods. 

The object of this nu'thod Is to pi'cvent the weevils from climbin;^ the trees, 
and thu> to starY(‘ them out. Many different types of band have been suf^gested. 
In order to test them out under (M|ual conditions, an experiment was condiu'ted 
at Mr. nest(*r's propeily, Hella Vista, Bridgetown. A block of trees, six trees 
.S(|uare, was <livi(h*d up into four blocks of nine trees each. The central tree in 
each block was left untreated for a I'cmtrol, and the trees around it were banded 
alternati'ly with full woohal nn*rino sheepskin bands, metal bands, and ttstico 
bands. The wool was washed in waiin, soapy water, cut into strips about one 
inch in diameter and ta(‘k(‘d around the trunks of the trees with the wo(d inner- 
inost, in such a way as to leave about two inches of wool protruding beyond the 
edge of flu* skin. Tlie metal liands wei*e nunhx ol‘ galvanised flat iron, as des('ril)ed 
by Flintoff in this Journal for June, 1929, page* 333. The trees on whicli these were 
placed were first lianded with a naiTow }>ieee of sacking; the band was then ]uit 
in ])Ositi()n and pulled up as tight as it would go, any cracks due to the irregn* 
larities in tin* trunks being packed with wool. 

Osti(*o is a sti(*ky tree-banding mat(*)‘i}d wbicli is sold by the AVestralian Far- 
mers, 1,1(1., and xvas used in these* ex])ei‘ime*nts as being typical of a number of 
similar tree-baneliiig ]>T‘eparations <m the mai'ktd. It was smeared on grease-proof 
I taper, which was tln*n tied to the trunk with string. 

Al)o\e all the bands was jdaeed a fairly wide band of sacking, whose j^ui'j) 0 >e 
was to indiiee those* W(*evils wliicli did sm*ceed in crossing the band to cam]> then* 
em tlieir way elown in the mornings. The four eonirol tn'es had similai- sucking 
traps, but uo preventive bands. 

Tile experiment was initiateal ou 23-10-39. ^\ hen it was examine'd on 14-11-30 
it was found that some of the ewer-wintering weevils had succeMaled in (*rossing 
the bands on some trees, as shown in the folle)wing table: — 


of tren*. 

Tre*atmont 

No. \\'(*< 

4 

wool hand 

() 

8 

control 

3 

11 

control 

0 

17 

wool 

1 

20 

wool 

1 

25 

wool 

3 

26 

control 

8 

27 

wool 

1 

28 

Ostico 

1 

29 

control 

8 

30 

wool 

4 



U2 


JOURNAL OF AGRICULTURE, W.A. 


[Mar., 1931. 


The trees which do not figure in the table had no weevils above the bands. 

When the experiment was next examined on 2-12-30 the new season^s weevils 
had crossed every type of band in hundreds, and were doing a very considerable 
amount of damage to all the trees. It is thus very evident that the three types of 
band used in this experiment were failures. Doubtless, they offered some resist- 
ance to the weevils, but certainly not enough to make them worthy of considera- 
tion. 


These bands v^ere all put on about two mouths before cultivation ceased in 
the orchard, and although this could not have affected either the wool or metal 
bands, it was thought that possibly the failure of the Ostico was due to its be- 
coming coated with dust from the cultivating. Consequently, some further experi- 
ments were planned with it. Eight trees were treateil in Mr. Martin’s orchard 
at Queen wood on 5-12-30. The -Ostico was placed on grease-proof pa[>er and on 
metal bands. In the former case a piece of cotton wool wms tied around the trunk. 
The Ostico was spread on grease-proof pa]>er, which was then tied over the cotton- 
wool. The metal ])ands were put on as described above, and tlie Ostico painted 
on to the band. The details of tlie treatments and the number of w^ecvils getting 
over nightly are shown in the following table: — 




No. 

of Weevil.'^ netting over in Hpeeillcd nlfflit? after In 

Mtinelit. 


No, of 











Totjil. 

Trees. 

'rro.-itoif t)t. 

1st. I 

2n<l 

3nl 

Itli 

j ."»th 

0th 

7th 

1 ! 

J 8th 

1 ! 

01 h j lOih 


1 

O-^tico OM irn-itril 

-■) i 

r, 


4 

1 


f> 

1 i 

1 2 

1 ... 

2r> 

- ! 

„ paper 

••• I 

14 

7 

H 

1 3 

7 

2 

8 ; 

2 ; 8 1 

CA 

:( ' 

paper 


ft 

1 

10 

i 

1 

12 


. 1 i 

38 

4 ; 

.. paper 

71 j 

... 

1 

0 

i 

1 

0 


... i 12 

in 

5 

pajier 



0 

1 



2 

i ... ’ 


1 3 

i 

met:il i 

5 1 


2 

1 1 


2 

2 

! i i 


1 10 

7 ! 

pajM-r j 

21 

10 : 

2 

1 10 

' 4 

2 

1.^) 

: 2 1 

32 I "l i 

! 1)0 

H 1 

irietiil I 

1 

14 

;54 i 

1 

14 1 

1 1 

! J 

14 

13 

.'■) 1 

ir-! 18 

24(1 


Four control trees alongside averaged about fifty weevils per night, or a 
total of 500. It is thus evident that the bands stopped or drove away about 85 
per cent, of the weevils present. This is a fairly good result, but nevertheless, 
this method has one very sei'ious drawback. There are pieces of grass straw con- 
stantly blowing about tlie orchard, and it only needs one of these to land on the 

hand for it to form a bi'idge, ovei’ wdiich the weevils pass very readily. This, 

combined wuth the dust, tend to prevent the Ostico from remaining a very efficient 

barrier for more than a couple of weeks at a time, and hence this method cannot 

be recommended as an economic meatts of control of the curculio. 

4 . — Soil fumigation methods. 

These mctliods depend ui>oii the habit which th'e weevil has of burying itself 
(dose to the butt of the tree during the daytime. Some soil fumigant, such as 
Cyanogas (Calcium cyanide), is placed under the soil around the trunk of the 
tree in the day time, or alternatively on the surface of the soil as the weevils are 
about to ascend the tree. Either method would probably be moderately successful 
if all the weevils ascended the tree to feed every night, but unfortunately some 
are wandering over the orchni d and others lying quietly beneath the soil on every 
night. Consequently, before these methods e.an be successful they must be re- 
peated several times, so often in fact, as to render them uneconomical. 
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Trapping methods. 

The following is a description of the methods used very successfully by Mr. 
Keall, of Queenvvood, in controlling this pe.st. He places a sacking trap bandage 
about nine inches wide around the butt of the trees. Th(‘ weevils congregate under 
(his, and he goes around daily, or every few days, destroying them either by allow- 
ing fowls which are running in the orchard to eat them, or by collecting and kill- 
ing them in a tin containing oil. Practised assiduously over two years, this method 
has proved very etfective, as tlu* numbers on his orchard have been reduced from 
many thousands per tree to less than one hundred per tree. However, even though 
this method has been siu'cessful in controlling the weevils, it has proved very ex- 
pensive in labour, and for that reason can hardly be recommend(‘d as an economic 
means of control. 


0. Poultry. 

It has been demonstrated in a number of orchards that fowls are particularly 
fond of the apple ciirculio. ('onsecjuently it is possible by sysleniat icall v running 
them in the orchard to obtain a very good control of the weevil. If this method is 
to be used, aTTangernents should be made to place about 100 half-gro\vn White 
Leghorn fowls in every acre of infested orchard each year about the beginning 
of December. To make a success of this method it is necessary to build i-atproof 
coops for the birds in the oji ha rd, and to water and feed them there. Tin* fowls 
can either be reared on the premis(*s, as does Mr. Johnston of ^^Tlie Cascades," 
Gri'cnbuslies, or they may he purchased annually. About this time the f)oultry 
farmers always have numerous culled cockerels about eight w’ceks old for sale at 
very cheap rates. 

There is much diversity of o{)iuion among growers as to whether or not this 
method is practi('able and worth the trouble, labour and (^x]iense involved, but 
(here is little doubt that if it is properly and systematically carried out, it gives 
very good control of the w’ceviL 

7. — Poisoning. 

Thi.s is probably the most pradii-ahle method of all. The poison (uiii be ap- 
plied either as a spray or as a bait. The important point to watch is the time of 
application. If one refers back to the de.sm*iption of the life history given above, 
it becomes apparent that the vulnerable |)eriod in the life of this pest is during 
its December feeding. During the six weeks betwinui 251h November and oth Janu- 
ary every weevil of both the over-wdntering and mwv season l)roods an* feeding, 
but they do not reach se.x'iial maturity, i.e., no eggs are laid, until after their rnid- 
Burnmer period of inactivity. Hence it is obvious that any cain])aign against them 
should be launched at this time in order to kill them before^ they can lav their eggs. 

For this end, si)raying wdth arsenate of lead at tlie rate* of 1 lb. of })aste to 
8 gallons of water is recommended for young trees, ur trees not laairing fruit. 
The time of application should be the first w^eek in December. If the trees are 
growing rapidly, it may be iiecH'ssary to repeat the spray about 10 days later. Un- 
fortunately this method cannot b<* employed wdiere the trees are bearing a taop 
as the strength used is w^ell outside the limit of safety laid dowm by tiic regula- 
tions of the Department of Public Health. 

For trees bearing fruit a bait has been evolved during the progress of this in- 
vestigation which, although not thoroughly tested yet, has given very excellent re- 
sults so far. This bait is made by mixing 9 lbs. of ground dried ai>ple wdlh 1 lb. 
of powdered sodium fluoride or arsenate of lead. The former has a quicker poison- 
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iii^ upon the weevil, hut is must less dangerous to humans tluui the latter. 

It should he applied about the (irst week in December, or the last week in Novem- 
1 km-. a narroAv stri)) of the bait should be placed around and close to the butt of 
each tree. It is necessary to watch that a complete ring of bait is used so that no 
weevils can ascend the tree without first coming in contact with the bait. They 
are so keen on th(‘ dried api)le that very few will climb the tree in pi-et'erence to 
eating the bait on the ground. The advantage of the apple is that it is hygro- 
scof)i<', /.c., it takes u[) moisture from the air and remains moist and [>alatable for 
weeks after it is applied. F'or this reason it is not necessary to repeat the a])pli- 
cation unless hea\y rains occur after it has been laid. It is estimated that 10 lbs. 
of bait Avill do fi-om %-l acre of orchard. As it will require 5 lbs. of green apples 
lo make 1 lb. of the di-ied material, it will be necessary to dry 50 lbs. of fresh 
apples for each acre of orchard to be baited. 

In order to make the drying a ^‘spare time” job, it Avill be necessary either to 
dry the ‘‘rejects” after the rush of picking and packing is over, or else to dry the 
windf fills before the such period begins. Once dried, the apples should be minced 
or ground up and mixed at the rate of 9 lbs. to every 1 lb. of sodium fluoride. 
Care should be takmi to incor])oi-ate the poison evenly throughout the apple. Once 
nvix(‘d, the bait may be stored in tins or otlier suitable container's until it is re- 
^juired in the first week in December. 

The ])rice of sodium fluoride in Perth is 2s. 2d. per lb. As 1 lb. of ])oison is 
sulhcient for- on(‘ acre of orchard, the price for three is slightly under Vid. The 
Avindlall or reject apples cost nothing. If the drying and mixing of thd bait is 
made n s])ai-e-time job, the cost of the labour in making the bait would be very 
Pinall. Furthm-, th(‘ labour involved in a p] flying it is very much less than in any 
of the other methods of control. Hence, this method scores both in the cheapness 
of the materials and low cost of application. 


SUMMARY. 

OtiorrJdfuchiLs eribricoUis was intr'oduced into Western Australia more than 
years ago, since when it has spread alarmingly. 

The noi-mal life cycle occupies one year, but some individuals vary from 
normal; some larvae aestivate through the summer and some adults hibei-nate 
through the winter. 

The adults feed in Iwo periods, the first in tin? early summer and the second 
in the autumn. 

The nature of the damage varies a little with the period of the year. 

The eggs are laid in the autumn, between 15th March and early June. 

In controlling the pest it is essential to attack it before sexual maturity is 
readied, i.e., during the first period of feeding— November, December. 

Control measures recommended are: — 

(a) For young trees or trees not bearing fruit, spraying with arsenate of 
lead at the rate of 1 lb. of paste to 8 gallons of water (or 1 lb. of powder to 16 
gallons) a|)plied the fir.st week in December and repeated ten days later if neces- 
snry, owing to rapid growth of the trees. 

(b) Baiting with the following mixture: — ground dried apple 9 lbs., sodium 
fluoride 1 lb., for all trees whether bearing fruit or not. 

(c) Running poultry in the orchard. 
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SEED TESTING FOR FARMERS, SEED MERCHANTS, ETC. 

Fariuei's and oIIicm’s iiit(‘res{od are advised lliat seed samples will he te.''ted 
for purily and germiiialioji hy the ollieers of the Haiit Pathology Hraiieh of th(' 
1 )epurtniei]t of Aj:'i*iculture, at the followiiio- statutory ehar^es (Agricultural Seed' 
Act, 1923) :~~ 

s. (1. 

Purity only . , . . . . . . . . o 0 

Oej’iniiiatioii only . . . . . . . . . . 2 (i 

Uoniplete test (piiilty and germination) .. (i 0 

SIZE OF SAMPLES AND METHOD OF SA:M1’LIN(;. 

Samples submitted foi* testing must h(‘ laken in .such a way as to I’cinc'Ciit as 
ai'cuialely as possible the whole* Ijulk. 'riuis eejual amouiits should i)e takeii troiu 
(‘ach eontainei', and 1 i‘om the* saine res])ei‘ti\'e j)la<a‘s in ('ontaimu's, 

TIh* lollou’ing ai'«* tlu' minimum samples iM*ce*ssaiy ioi' obtaining the ‘’i)iilk 
samj)le”: 

I-.") b(i(/s\ — Take* eejual samples fre»in toj), mieldh*, ami bottom of eaeli ’nag. 

()-.■)!) ha<js , — Sanpde* every tilth hag, with a minimum of live. 

50 (idfis Sam|)le* e‘Vei'y te*}ith hag, with a minimum e)f t(*n. 

Bins, ears', e/e, Sam|>le' by a long trier, or juobe*, in se\e*i‘al places in eadi 
e-ojitaiiier. 

Bachet Needs.-- Sele-e'l eiitii'e* pac kets for test. 

I'he* total (juantit>' of seeal obtained, as above*, "will be in e'xeess of tiial re- 
(luired to be sent to the* I )e‘])art me*nt of ...Agriendture for testing, so it shouhl be* 
thoroughly mixed ])rior to division, anel a re‘j)resentaiive i)ortion of the* ‘'i)u]k 
sample” sent for (‘\aniinatie)n. 

The follo\\dng are the inininmrn weights of sanpjles whieh should lx* sulimitted 
lV)r te‘sting: — 

(a) Wheat, oat>, barley, rye, maize, peas, beans, cowpeas, soylteans, or 

seeels of size similar to any of these — 1 lb. 

(b) X’etches, tares, rice, sorghums, sudan grass, linseed, rape, hiu'kwheat. 

cotton, subterranean clover, or seeds of size similar to any of thes.* 
— S ounces, 

(c) Lucerne, canary grass, prairie grass, millet, rye grasses, i*lovers not en- 

umerated elsewhere, Inrdsfoot-trefoils, melilots, medics, trefoils, oi’ 
seeds similar in size to any of these — 4 ounces. 

(d) Grasses other than those already mentioned, and all other seed.-^ not 

already allowed lor — 2 ounces. 

information PH0\ JDKD by the SEED CERTIFICATE. 

Tlie Seed Certificate, issued for each sample of seed submitted for testing, 
provides, among other things, tlie following information: — 

(a) The percentage hy Aveiglit of “'pure seeds'^ (/.c., the outwardly-sound 

seeds (only) of the kind submitted for testing). 

(b) The percentage by weight of weed seeds, 

(c) The percentage by Aveiglit of other crop seeds. 
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(d) The percentage by weight of inert matter (rubbish, sticks, broken seeds, 

stones, etc.). 

(e) The percentage germination, by number, of the “pure seeds.^* 

(f) The percentage, by number, of “/mrd seed^^ (if any). 

(g) The percentage by number of dead seeds. 

(h) The percentage, by number, of seeds which germinate hut do not give 

a seedling capable of establishing itself » 

(i) The percentage, by number, and identity of noxious weed seeds (if 

any) in the sample, and also the number calculated to one pound of 
sample. 

(j) The percentage, by number, and identity of other weed seeds in the 

sample, and also the number calculated to one pound of sample. 

(k) The percentage, by number, and identity of other crop seeds in the 

sample, and also the number calculated to one pouml of sample. 

(l) The nature of the inert matter present (sticks, stones, broken seeds, 

empty husks, etc.). 

(m) The Actual Value'^ or Purity Value'^ percentage of the sample (i.e., 

the percentage by weight of the sample which consists of pure ger- 
minable seeds). 

(n) Any other remarks which may be considered of interest. 

Samples for testing, accompanied by the Statutory Fee, as indicated above, 
.should be addressed to the — 

Plant Pathologist, 

Department of Agriculture, 

St. George^s Terrace, 

Perth. 


FIELD EXPERIMENTS WITH WHEAT AND OATS, 1930. 

MERREDIN EXPERIMENT FARM. 

I. Thomas, Superintendent of Wheat Farms, 
and 

d. II. 1.ANGPIKT.I), Farm Manager. 


The total rainfall for tbt^ year ending 31/12/30 was 13.3.3 indies, and during 
the growing period 8;23 inches. The following table shows the monthly rainfall 
togethf^r with the average over a period of 19 years: — 









Orowioff Perloa. 






Year. 

Jan. 

Feb. 

Mar. 

Apt. 


i 






Nov. 

Deo. 

Total 

for 






May. 

June. 

Jtily. 

Aug. 

Sept. 

Oct. 

Total. 



year. 

1980 


1 

281 

180 

40 

803 

187 

1 184 

05 

34 

823 

1 

41 

l 388 

Average, lOjyears ... 

65 

56 

125 

7»j 

130 

195 

188 

140 

93 

75 

! 821 

44 

54 

i;234 
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The season opened with splendid rains during March and April, 4.07 inches 
being recorded; this was responsible for giving the weeds a good start before seed- 
ing commenced. May was a di’y month, mid lent itself admirably for killing the 
weeds; it was also responsible for alloAving the seeding to protieed uninteiTupted. 
Owing to the growth of weeds on the fallow it was necessary to cultivate several 
times in order to kill them. This was res])onsible for the loss of moisture in the 
surface soil, and delayed the gei^iniimtion of the May plantings until after rain, 
which fell on June 1st. 

The season progressed very satisfactorily until September, when the rainfall 
was again very liglit, only 65 points being registered in that month in eight falls, 
the heaviest of which was 16 points. October was also dry (34 points only being 
recorded ) . 

The land on which the experiments were planted originally eari ied a forest of 
salmon gum and gimlet, and the soil is lypical of that class of country, 'flie fann 
i.s worked on a three year rotation, namely i'allow, crops (mainly Avhoat and oals) 
and pasture. 

The experimental bhx'k received unil'onn treatment, being jdoughed with a 
heavy disc plough to a depth of din. in June, 1929, re})l()uglied in August and 
springtyne cultivated in March, after rain. Excepting where otlier\\'i<e sUited, or 
wiieic the requirem/^its of an experiment necessitated a niodiiicatiou of the treat- 
ment, the fallow was given n further cultivation witli a springtync cultivator prior 
to seeding. 


TliVlf. OP SEPDINO EXPEKIMENT. 

This exf?eriment has been conducted for the past eight years with Oluyas Early 
planted mid-May, rlune and 'Inly, and for two years with the niid-season vanety 
Nabawa, i>lanted mid- April, May and June. 

In addition to tJie general cultural operations outlined the May, rlune and July 
]Mots were cultivated prior to seeding the May plots: the dune and duly agjiin in 
dune and the July plots again before seeding. 

The plots sown in April made a good even germination, hut owing to vei’y dry 
conditions during May made very slow growth. The May sown plots did not ger- 
minate until after rain fell on dune 1st, making them two weeks late. 


The results obtained this year, together with the average results of ]>ast years, 
are as under: — 


TncB OF seeding experuiknt. 

Variety — Nabawa. Superphosphate — 1501b. per acre. Seed — -4511). per acre. 


Planted. 

Computed Yield per Acre. 

Averaffo 

Yields 

Per- 

centage 

Average 

Yields 

Per- 

eentage 

Sec. 1. 

Sec, 2. 

Sec. 3. 

Sec. 4. 

i 

Sec. 5. 

per acre, 
1930. 

Yields, 

1930. 

per acroj 
1929-30. 

Yields, 

1929-30. 

April 17 

bus. 11). 
U 16 

bus. lb. 
33 28 

bus. lb. 
34 8 

bus. 11). 
33 52 1 

bus. lb. 
34 24 

bus. lb. 
34 2 

120 

bus. lb. 
28 15 

% 

112 

May 15 

28 48 

28 40 

27 62 

26 24 

29 36 

28 16 

100 

25 19 

100 

June 16 

14 48 

16 40 

12 32 

16 0 

20 0 

16 0 

57 

14 59 

59 
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\ juic‘ty -(iliiyuH Ejirly. Siijx'vphospfiat^^- -1 r)Olh. per am*. Soe<l — I'er acre, 


1 Manual. 

Si'c. 

( omputiMi 

Yb'lda p<‘r Arre. 


Avi'Hijjc 
M olds 
per acre. 
lORO. 

l>cr 

cent acre 
Yields. 

1 0.20. 

Averajzp 

per iu n\ 
1022 20. 

l’(‘r- 

ccntauc 

yields, 

1022-20. 

1. 

Ser 

g. 

Srr. :i. 

See. 4, 

Src. ,5. 


Iniis. 

li). 

bus. 

u>. 

biif*. 

ib. 

bus. Ib. 

bus. lb. 

bus. 

n>. 


tin>. 111. 

"u 

.Ill no IGtli 

2G 

IG 

gs 

4S 

gP 

r>g 

27 go 

28 48 

28 

12 

82 

21 24 

82 - 

May ITtli 

:U 


:u 

s 

:ri 

GG 

:ir) 12 

U 0 

:U 

It 

100 

2G 2 

100 

.Inly ]4t.h 

1 1 


14 

(I 

ti 

ig 

n-j 4 

1 g 4 

l:l 

2S 

20 

12 2,> 

48 


The results obtaiiuni with both varieties conlinn those of ])re\'ious yeiirs, tlic 
eonclusion being’ that it is inadvisable to extend the planting j)eri()d to the inontli 
of June. If it is not possible to complete the seeding during the month of May^ 
it is better to plant a suitable midseason variety in A]:ri]. 

iL\TE OF SKFDIXG EXPERIMENT. 

As ill ])revi(Mis ye ars Ibis expio’iment was carrh'd out wi la two \:o ielies, \ iz.^ 
Nabawa, rein’c'senliiig (he free st'ioliiiii- \arieties, and Xoongaar, r('|)j‘(‘-(‘iit ing the 
.s])arse stooling varieties. 

In addition to the general working outlined, the land wats gi\cn a s}»ringyvne 
eultix'ation prior to seeding the Nabawa, and then luirrowed. The* Noougaav jalots 
wcr(^ disc cultivated before seeding. 

Germination was jaatchy, some of th(‘ patches not showing up until att'U’ rain 
on June 1st. 

The ]’(‘sults are as under: — 

Hati: or SKEidNG Experiment. 


I'liiiitcd on 2(Uli April, UKiO. \ ;iruvty -Nabawa. Supi'rphosjilialt JoOll*. [••■r .irn . 


Jlatc of Soe<l 


{'oinputed f ields 

[)er Aer«‘. 


Average 

yields 

Per- 

(’(‘iifage 

Average 

^'ields 

’ per- 
i rentage 

jicr Acre. 

Sec. 1. 

j s,.,.. ... 

i Sec. 2. 

1 

Sec. 4. 

1 Sec. 5. 

per acri'. 
1020. 

N'ields, 

1020. 

per acre 
JOli.; 20 

: Yields. 
1012-20. 

3011) 

bllH, Ib. 
34 40 

bus. 11), 
32 at) 

bus. lb. 
22 12 

bus. 11). 
20 8 

bus. III. 
21 12 

bus. lb. 
32 34 

05 

bus. ib, 
10 24 

i'b') 

451b 

35 20 

32 52 

24 24 

22 48 

22 52 

34 0 

1 00 

20 g.H 

100 

GOlb 

24 24 

24 10 

24 24 

22 52 

23 4 

34 0 

100 

20 ::2 

100 

Planted on 27tlj May, 1020. 


\'arlcty 

-Nooiigaar. 

Snporphosplmte- 1501b. per 

acre. 

Hate of Seed 

( oniimteil Yii'lds pc'r Acre. 

Average 

Yields 

Per- 
ec nt age 

Average 

Yields 

1 

per- 

centage 

per Acre. 

Sec, 1. 

i 

1 Sec. 2, 

1 Sec. 2. 

j See, 4. 

Sec. 5. 

per acre, 
, 1930. 

Yields, 

1020. 

per acre, 
1 022-20. 

Yields, 

1023-20. 

301b 

bus. 11), 
32 50 

luis. lb. 
28 10 

bus. lb. 
25 44 

bus. lb. 
25 44 

Ims. lb. 
24 10 

bns. 11). 
27 22 

'X. 

08 

bus. lb. 
18 10 

07 

4511) 

32 50 

27 44 

27 36 

25 4 

26 24 

27 57 

100 

1 8 40 

100 ^ 

001b 

32 0 

28 :i2 

27 4 

25 12 

26 56 

27 57 

100 

18 18 

; 08 ' 

m 


The results obtained at this fara show that it is unnecessary to soav either the 
sparse or tlie free stooling varieties at a rate higher than 45 lbs. per acre. 
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TIME OF APIMACATION OF SUPEHPHOSUilATE EXPERIMENT. 

The object of this expeiiment is to deteniiine wlieiher, wIhmi hea\y dressings 
of su{)er])hospliate are api)lied, it Avould he proliteble to apidy part or whole of 
the aiiioiuit when cultivating tlie fallowed land durin^’ late sunimer or early autumn. 

Before .seeding' the land was disced and ci*ossi-disced with a tandem disc and 
haiTowed after seeding*. Owing to the absence of i*ain the seed did not germinate 
until after rain on 1st 4une. 

The layout of the experiment and the results obtained are gi\'en below: — 


Timk, of AI’clication of Sui'Erphosphatf Experiment. 

Planted oil l^tUlMay. 1930. Variety- -Oliiyas Early. Seed— 451l». per acre. 


Time of Ap)tli<ati<m of 
Sil}»eri>lm^phiite. 

See. 

1. 

( '()m|>uted 

1 Si-i-. 2. 

1 

Viidds p(‘r Acre. 

1 

Sim-. 1 St‘C. 4. 

s,.,.. r,. 

Average 
N'iidds 
per acre. 
1030. 

l>eT- 

eenta^e 

^delds. 

1930. 

A vera^e 
Yields 
per acre, 
1928-30. 

Per- 
ec ntjiije 
Vield.s, 
1928-30. 


hus. 

III. 

; bus. 11). 

bus. If). 

bus. 111 . 

bus. lb. 

bus. lb. 

"o 

bus. lb. 

o_ 

Toll), aiip* 1 . in Mareli ; 

I 










l.AOlh. at SrediriK . . . 

' 28 

.AO 

I 2') .30 

27 28 

31 20 

2S 1 0 

28 1 0 

103 

24 2. A 

100 

il’i.')!!). in Maoli 

! 

4 

20 32 ! 

20 40 

28 24 

27 20 1 

27 30 

1 00 

23 2 

1 00 

loOU). ill \iareli ; 

1 


; 1 








at Seed I UK ... 

2S 

40 

1 20 r»2 

32 48 

31 20 

32 0 

30 r»o 

112 

24 .AO 

lOS 

i 


The results this year confirm, hut to a les.ser extent, those* of the pr(‘vious year, 
indicating, as they do, that the yields of the wheat ci’op ai’e deci’(‘ased when poifion 
■of tin* fertiliser is not apjdied at seeding time. 


RATE OE APPLIC ATION OF Sri>ERPflOSPH ATE EXPERIMENT. 

In Ui'ib it was decided to enlarge* tliis experiment so as to ascertain in what 
proportion a greater rati* of supei'phosphafe, up to dOO Ihs., would affect the yield, 
although it was not anticipated that it would he protitahle to apply that (luantity. 
It was aUo decided to include a zero plot having no superphos[)hatc. 

In order to preserve the three-plot sysknn this oxi)eriment was divid(‘d into 
two sections, in each of whi(*h ])lots treated with lf)0 lbs. of superphosphate per 
a('i*e w(*re r(‘garded as controls. Thus in senUion 1, the rates of dOO lbs. and 225 Ihs. 
l>er acre w vrr (-ompared with tlie control rate of 150 lbs. per acn*, and in sedion 2 
the I’at-es of no snperjiliospliate and 75 lbs. were compared witli the control rate. 

Eroni the yields on the jdots where no superiihospiiate was api)li(*d, it is evident 
that tin* crop is benefiting from the residual cfTeids of j^revious dressings, l)iit as 
this plot falls on the same place each year, any residue in the soil should e\ entnally 
become exhausted. 

The land was disced and cross-disced Avith tandem disc prior to s<a'(ling and 
harrowed after, (termination did not Ud<e place until after rain on dune 1st. 

The rt‘siilts obtained are shown hereunder: — 


Rate of Apclication of Scfekfiiosphate Experiment. .Xo, l. 

Vlaiitcd I’ith May, 1930. Varh'ly -Ohiyiis Early. Seed — 4.511i. jkt acre. 


1 

Treatment. j 

See. 1. j 

('omfuded Yields per Aere. 

Sec, 2. 1 Sc<’. 3. 1 See. 4. j 

See, ;A. 

AA’craiie 
Aields 
yier aere. 
1930. 

I'er- 

eentaiie 

Yieiils. 

1930. 

Averaizc 
Yields 
y>er aere, 
1929 30. 

Per- 
cent a ji(' 
Yields. 
1929-30. 


bus. lb. 

bus. U>. 

bus. lb. 1 

bus. lb. 

bus. lb. 

bus. III. 


bus, lb. 


3(i0lb. snjHT. pi-r aere 

30 8 

31 .A2 

31 44 

32 8 

27 44 

30 43 

113 

28 8 

107 

laOlIi. super jii^r acre 

30 24 

29 4 

27 20 

24 32 

24 40 

27 12 

100 

20 1 ;A 

lOO 

-2.)lb. super, yier acre 

:;o 24 

31 20 

31 4 

27 44 

1 

27 28 

29 39 

109 1 

27 32 

lO.A 
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RATK ok AI'KIIOATION ok SOl'BHPHOSPHATB EXVKRIMBNT, No. 2. 
plauted 12th May, 1030. \^Hrlety — (jiluyasi Early. Stwl — 461b. per acre. 


Hate of Application 

( 'oiiiputed V'icldK i»er Acre. 


A verage 
Yields 

I'er- 

centage 

Average 

Yields 

Per- 
centage ** 

of Superphospliate 
per Acre. 

aScc. i. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

, 

Sec. 6. 

per acre, 
1930. 

Yields, 

1930. 

per acre, 
1929-30. 

Yields, 

1929-30. 


bu.s. lb. 

1)118. Ib. 

bus. lb. 

bus. ib. 

bus. lb. 

V 

bus. lb. 

' 1 

bus. lb. 

«/ 

So 

No ASuper 

13 4 

12 40 

13 20 

10 24 

15 12 

12 50 

■ 40 

16 29 

1601b. 

23 44 

27 ;i« 

28 0 

30 24 

30 66 

2H 8 

UMJ 

1 ! 

27 +1 

100 

761b 

24 60 

22 48 

26 44 j 

20 32 

20 8 

2.6 14 

90 

26 10 

1 

91 


These results indicate that for this class of country, and willi wheat at its 
present price, it is profitable to apply snperphos])lmt(^ up to atiout 112 lbs. per 
acre. 


seasonaIa eeAxNting experiment. 

The objects of this ex})erinieTit are: 

1. To ascertain th(‘ most suitable montli to plant the IamU*. .Midseason and 

Eai*ly maturiiif? \’arieties of wheat. 

2. To determine the most prolific of each of the three types. 

To meet the requirements of this experiment, three sections weix* ne(*ded, viz.: 

(a) Section 1, planted in April, representinj^ Early plantin^^ 

(b) Section 2, planted in May, representing Midseason )>lanting. 

(c) Section 3, planted in June, representing Late planting. 

The arrangement of the ex|)eriment was similar to that of last year, the control 
plots, of the variety Nabawa, all being planted in the resp(Mdi\’e months of the 
three sections. In addition to the cultivations already outlined, tin' land was spriiig- 
tyne cultivated prior to seeding and harrowed after. 


The tabulated results are shown hereunder: — 

Seasonal Planting Experiment. 

April PUtrtUng. 

Planted on 16tb April. Setid — 4.611). per acre. SuperphoBphaUv '-1601b. per acre. 


Variety. 

Maturity. 

Bate 

Computed 

Yield per Acre. 

Average 

Yield 

A verage 
percent- 
age Yield 
per acre, 
1930. 

Average 
percent- 
ae Yield 
per acre, 
1928-30‘ 

Planted. 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 5. 

per acre, 
1930. 




bus, lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus, Ib. 

bus. lb. 

% 

% 

Yandilla King 

Late 

17-4-30 

28 50 

27 12 

23 12 

29 12 

27 36 

27 14 

92 

76 

Nabawa 

Midseason 


31 20 

30 40 

30 0 

28 66 

27 4 

29 36 

100 

100 

Bencubbin ... 

do. ... 


83 36 

82 16 

28 66 

34 8 

81 52 

32 10 

109 

110* 

M. 14 (Nabawa 

X B unyip) 

Very early 


19 12 

17 36 

17 4 

21 12 

21 4 

19 14 

68 

Nabawa 

Midseason* 

23-4-30 

28 8 

27 4 

28 16 

29 20 

27 44 

28 6 

100 

lOU 

Gluyas Early 

Early 

24 40 

25 44 

27 4 

27 4 

25 52 

26 5 

87 

86 

Carrabln 

Early 


22 56 

25 44 

28 40 

32 0 

82 24 

28 21 

94 1 

90 

Nabawa 

Midseason 


27 4 

28 0 

80 0 

38 36 

81 52 

SO 6 

100 

100 

M.20 (Nabawa 

X Gluyas 

Early 

Early 


26 16 

27 20 

29 20 

81 86 

82 8 

29 20 1 

97 


Average 2 years, 1929-30. 
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M/tif riftntinff, 

Planted lOth May. 4 r»|i). per acre, Snperphos|)l»;i e -1.501lt. per acre. 


A'^artety 

Maturity. 

Sec. 

1. 

roinputix 

See. 2. 

Yields per Aerc. 

See. 2, j See. 4. 

See. 

5. 

.Avera{?o 
Yields 
per acre, 
1930. 

T'er- 
centACjo 
Yields 
per acre, 
1930. 

Per 

centas?e 
Yields 
per acre, 
1 928-30. 



bus. 

lb. 

biiH. 

lb. 

bus 

lb. 

1 ) 119 . 

lb. 

1)US 

lb. 

bus. 

lb. 

'V) 

•'/o 

Yandllla Kinp ... 

.bate 

24 

24 

24 

22 

21 

20 

20 

0 

19 

30 

21 

58 

74 

71 

Nabawa 

Midseasoii . . . 

;{2 

0 

22 

10 

20 

M 

28 

8 

25 

28 

29 

30 

100 

JOO 

Bencubbin 

Midscasoii ... 

m 

ft 

25 

4 

:u 

10 

32 

8 

27 

30 

33 

7 

112 

112 

M. 14(Nal)ttwn x 

Early 

29 

4 

29 

.52 

2ft 

ft 

20 

50 

25 

12 

27 

50 

100 

* 

i>uiiyiiv 

Nabawa 

i ATIdaeaHon ... 

29 

44 

21 

4 

•' 

22 

20 

0 

24 

24 


57 

100 

100 

Carraliiii 

Early 

21 

12 

21 

4 1 

20 

10 

31 

12 

24 

24 

29 

40 

106 1 

101 

Merredin 

i Early ... i 

20 

0 

2J 

20 

20- 

22 

20 

48 

27 

12 j 

30 


107 

' 108 

Nabawa 

j M'idae.’igon ... j 

29 

2fi 

20 

44 

2t) 

50 

20 

24 

28 

10 1 

28 

11 

100 

100 

Gluyaa Early ... 

I Early 

2S 

24 

20 

10 

2ft 

10 

2ft 

24 

25 

20 ! 

28 

ft 

100 

107 

M.20 (Nabawa x 

[ Early 

20 

10 

21 

20 

2ft 

4ft 

30 

8 

24 

32 1 

29 

1 

107 

* 

(jlluya^ lOarly) 




1 




1 








NaimM'a 

I Midsc.naoTi ... 

29 

5** 

1 

20 

20 

40 

1 28 

0 

22 

8 

; 27 

12 i 

100 

1 00 

S.H..1 

: Karly 

2C) 

10 

j 


20 

8 

I 25 

20 

19 

28 ' 

■ 24 

27 

90 

93 

Oeeralyinu 

; \ cry Early... 

25 

4 

! 21 

r>« 

25 

2H 

1 2. a 

4 

19 

28 

24 

0 

ft7 

95 

Nabawa 

j MidpeaHon ... | 

21 

.20 

i 29 

2ft 

! 24 

.50 

1 29 

14 

22 

32 

27 

39 

100 I 

100 

.Voonprnnr 

1 \'cry Early 

1 .22 


22 


1 

5(* 

I 

8 

20 

24 

31 

7 

113 

1 1 

111 


* IM.intod I9ti0 only. 


Jufie riimlohi. 


Planted 1 7Mt 

.1 line.. 

scol- -4511 

). i»er 

acr 


Superpho.'^pbate -l.AOlli, per 

aere. 

\ ariet y. 

Maturity. 

i 

Coinpulci 

YieJdg jier .Vcrc. 



, ! 
AveruKe 

Yields I 

Per- 
(aintage 
Yields 
per aere, 
1930. 

Per- 
centage 
Yields 
pet aero, 
1928-30. 

i 

1 s,.,.. 1 . 

S<*(;. 2. 

Src. 

3. 

See. 4. 

See. 5. 

per acre, 

1 930. 

1 



: iais, lb. 

bus. il). 

bus. 

II). 

bus. lb. 

blI^ 

. lb. 

1)119, 11). i 


‘ o 

Beunibtdii 

Midscason 

.. ; 27 36 

27 4 

29 

12 

26 ft 

3(> 

16 

27 15 1 

122 


.Nabawa 

,M' id, sea so 11 

.. 1 20 40 

21 28 

24 

56 

22 2 1 



22 16 , 

KK.) 

lOO 

niuyas .Early . . 

K.'Dy 

.. j 24 16 

.. ' 23 4 

24 48 

27 

36 

26 .32 

25 


25 49 1 

I 16 

116 

M. 14 (Nabawa 

Early 

22 40 

27 

20 

24 0 

23 

1 

21 2 

108 

* 

X Biinyipl 
Nab.awa , . 

.Midseasoii 

.. Jft 56 

21 2s 

23 

20 

23 28 

23 


22 1 

100 

loo 

Meri’ediii . . 

i;arly 

.. , 25 4 

25 4 

27 

44 

27 .52 

2ft 

10 

26 53 , 

121 

110 

s.n..i 

Early 

.. ! 22 40 

23 .52 

27 

52 

26 2 1 

25 

28 

25 1 5 

110 

92 

.NaltUM'a 

Mid.S(*aso!i 

.. 21 4 

23 20 

24 

48 

23 28 

22 

32 

23 2 

1 00 

; 100 

earrabiti i 

Early 

.. i 23 4 

24 56 

25 

28 

23 44 

24 

56 

24 26 

106 

101 

Ueeralxiii ... j 

V ory Early 

1 22 4ft 

23 36 

23 

28 

! 22 4ft i 

24 

s 

23 22 ■ 

102 

97 

Nabawa 

I Mid.season 

... : 20 48 

24 0 

23 

41 1 

j 22 32 

24 

0 

i 23 1 ' 

100 

1 100 

Nconuaar ,,, ' 

V'ery Early 

i 27 44 

1 J 

30 O 

.30 

0 

, 2ft 10 

30 

24 

29 22 j 

128 

1 117 

From the 

‘ averoge 

* Planted 

results tor the pj 

1930 tudy 

ist lhr(‘e years 

it 

Will 

tie setm 

that Yandilla 


IxiniTi tilo st-Miidard late iiialurini; variety, is loo late lor tliis (listi'iul and even for 


early plantiii'Lr does not give as good returns as Naliawa. Tiie lu'w variety, Hen- 
euhbin, has done well again in all sections. The early and very early s aneties 
obviously unsuitable for early planting, but they show to advantage in the May 
and June seeding. 

In the May planting the varieties Merredin, Gluyas Karly and Noongaai* have 
given the best returns over the three yearns. They are, however, liable to Flag Snnit, 
and for that rea,son it is interesting t<» observe that the new inids(?a.son vaihety, 
Bencubbin, which is resistant to this disease, has given promising returns. 

The new crossbred M.20 (Nabawa x (iluyas Early) produced at this tarin, is 
also Flag Smut resistant, and, maturing a.s it does about (he same time as “Gluyas 
Early, shows promise of becoming the Stamlard Ear-ly Maturing A^ariety. 

In the June irlanted section the results ol‘ Bencubbin and M. 14 (Nabawa x 
Bunyip) ai*e l*or one year only, so that no dedinite (*onehisions can be ari-ived at. 
The average results tor this year, however, sliow that, .should it be toniid netMiesary 



122 JOURNAL OF AGRICULTURE, W.A. [Mar., U)3L 


to extend the planting period into June, higher yields will be obtained by planting 
an early maturing variety. GluyavS Early and Noongaar have given the best returns 
for this purpose. 

OAT VARIETY TRIAL. 

This experiment has been conducted for the past eight years. The variety 
Miilga, an early dual purpose oat, is used as control. This trial includes only mid- 
season and early varieties, ns the late maturing varieties have proved unsuitable 
for the district. The ex|)eriinent comprised both hay and grain sections, and in- 
cluded seven varieties. 

The yields obtained from both the hay and grain sections are as follows: — 

Oat Varikty trial. 


Grain Section. 


rh'inted 24th April, lO.SO. Seed -4011). per acre. Superphosplmte -15011'. per jicrc. 


Variety, 

Maturity. 


(’oiuputed 5’leld jier 

A(!re. 

A veraKG 
Yields 
per acre, 
1930. 

I’erccntaizc 
Yields 
I»cr acre. 
1930. 

Pere(*ntaiiG 
YMelds 
per acre, 
up to 1929 

Section 1. 

Section 2. 

.Section 3. 



bus. 

lb. 

bus. lb. 

bus. lb. 

bus. lb. 

,, 


Mulga 

Early 

39 

8 

35 8 

32 8 

35 21 

10(1 

1(K» 

< Juiffce 

MidflcaHon 

48 

10 

34 0 

28 32 

37 3 

104 

04 

(lUvra ... 

M hlsf ason 

44 

32 

38 32 

33 8 

38 37 

1 o;! 

82 

Muiga 

Early 

39 

32 

• 

36 0 

37 30* 

1 00 

100 

Mulga ... 

Early 

38 

10 

34 24 

37 0 i 

30 27 

: 100 

! 100 

Palostlno 

Early 

47 

10 

1 1 32 

38 24 

42 24 

1 1 0 

1 98 

Jlelar 

Midseason 

35 

0 

28 24 

30 0 

31 8 

,8-J 

01 

Mulga 

Early 

39 

32 

i 34 24 

40 0 

38 5 

10(1 

100 

Mul({a 

Early 

38 

24 

I 31 10 

35 24 

35 8 

1 0(.l 

100 

Hurts Early 

Early 

32 

:{2 

! 28 8 

26 0 

29 0 

82 


(P. 1724) 









Hurts Early 

Early 

45 

32 

4 1 32 

42 32 

43 19 

115 

80 

(P. 1494) 




I 


i 



Mill pa 

Earlv 

41 

24 

1 

1 30 0 

1 

35 32 

3- 3. j 

1 00 

1 00 


.Vv(T,i‘j;r ol two plots only. 


Hay Section. 


Planted 241h April, 19:i0. Seed- -4011). per acre. Siiperphosphale -1.5011'. p'^r arri'. 




Comput 

"<1 5*ield j)cr Acre. 

.VvcraKc 

Viold 

PiTccnta^rc 

\'icld 

percent a«c 
Yield 

Variety. 

Maturity. 

Section 

1 . 

Section 

2. 

per acre, 
1930. 

]icr aero. 

J 930. 

per acre, 
op to 1929. 



cwt. 

(jrs. 

lbs. 

cwt. 

qrs. 

lbs. 

cwt. 

qrs. 11). 



Multia ... 

Earlv 

58 

2 

8 

5.5 

1 

12 

50 

3 24 

100 

100 

(iidsec 

Midsciisoii ... 

70 

I 

12 

79 

1 

12 

77 

3 12 

137 

93 

(Jiivra 

Midseuson ... 


0 

10 

56 

0 

0 

54 

0 8 

101 

92 

Mulga ... 

Early 

.52 

3 

4 

54 

0 

10 

53 

1 24 

100 

100 

MuIrh ... 

Early 

.5.5 

2 

4 

59 

2 

0 

57 

2 10 

100 

1 00 

Palestine* 

Early 

57 

0 

10 

57 

O 

16 

57 

1 16 

TOO 


Helar 

Midseason ... 

.55 

0 

24 

,57 

0 

0 

56 

0 12 

102 

i 90 

Muljza ... 

Early 

.54 

.3 

20 

55 

2 

0 

55 

0 24 

100 

100 

Mulga 

Early 

;52 

2 

8 

56 

0 

8 

54 

1 8 

TOO 

1(K) 

Hurts Early 

(P. 1724) 

Early 

04 

0 

8 

69 

3 

12 

66 

3 24 

123 


Hurts Early 

(J‘. 1494 

Early 

) 

56 

0 

H 

56 

1 

4 

56 

0 20 

08 

90 

Miilua ... 

Early 

,56 

- 

10 

57 

2 

8 

57 

0 12 

100 

100 


* Not plant ol in hay section previous to 1930. 


This year, to facilitate tlie liarvesting operations, the layout of this experi- 
ment was modified, and in consequern^t* the average yields of pre5 ions years are not 
shown. The x><-"i’t‘entage results up to 1929 are, however, included for comparision. 
This yt^ar the yields obt^iined from all varieties for botli hay and grain are very 
satisfactory. It will be noticed in the results for hay tiuit the highest yield was 
ootained from the raidseason \ariety, Gidgee, whilst for grain the highest yields 
were obtained from the early maturing varieties Palestine and Puirts Early. 
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FIELD EXPERIMENTS WITH WHEAT, 

CHAPMAN KXIMOKIMKNT FARM. 

T. Thomas, Superinterideiit of Wheat Farm's, 
and 

F. L. SniKU, B,Se.( A”'ri(‘. ) , Farm Manager. 

The land in whiidi the experiments were eondiieted varied from typieal jam 
< Acari(i arnniiriato) eoiintiy to that of lii^hter timber eountry and had l>een cleared 
some years previously. 

The past season was a rather adverst* one for wheat-UTowin^’ at this farm. 
The total rainfall foi* the year was IdHU) points, of whicii LHoh points fell during 
the ^rowin^' j eriod. Such a h(‘avy iainfa.ll durinu the^e months has ordy been 
exceeded pieviously four times in twenty-five yeais. 


The following is the rainfall for 1930, tojrether with the years’ average: — 









(Jrowing Verichlis. 





Total 

Af'iir. 

•Ititi. 

Foil. 

Mar. 

A pi. 

May. 

.1 UIH\ 

.hily. 

A lie. 

Si'pt. 

Oct. 

Total. 

Nov. 

Dec. 

lor 

year. 

H):iO 



! 84 


117 

915 

4(U) 

159 

121 

84 

1,A56 

14 

4 

1 9(55 

Avoraprf, 2r. yciirn ... 

i>V) 

4H 

1 «5 

1 

44 

t»84 

488 

1 

899 ; 

2«8 

102 

90 

1.592 

29 

22 

1.826 

I 


No rain of any conse(|uenee fell until 9th May, and in view of past experience 
it wa.s necessary to delay si^ediuji: until the rains had irenninated the weed seeds. 
As a.ii indication of the lateness of the season less than half the avera^'e rainfall 
for the ]>eriod January-May had bcKiii recorded by the end of May. No less than 
915 points fell during dune, resulting in boggy and water-logged soil conditions 
which further delayed seeding operations and retarded tlie growth of crops already 
plantwl, jiarticularly thos(^ in the low-lying portions of the paddocks. July was 
also a \eiy wet month, hut with the advent of warmer and drier conditions in 
Augnist tlu' growing conditions improved. 


TIME OF SEEDING EXPERIMENT. 

'Phis experiment was commerced in 1923 and has been planted each year since 
with the early variety Glr.yas Early, but owing to tiie plots being destroyed by fire 
in 1924 and other fa( t(ms interfenng witli (he results in 1925 and 1926 the results 
Avere not obtained for tliose year^. Commencing in 192S, the mid-season variety 
Nahawa was included in the experiment. 

Eiudi vari(‘ty was planted as a separate experiment, tlie Gluyas Early being 
platitnl in mid-May, June and July, and Nahawa in mid- April, May and June. 

The land was f>loughed during July, 1929, with a mouldhoard plough and was 
springlyne cultivated in October, and further cultivations were necessary in March 
and April to obtain the desired tilth prior to seeding the April plots. 

All the Gluyas Early plots were again cultivated when the May section was 
idanted. The June and July plots receiver! a further cultivation at the time the 
June section was planted, and the July plot was again cultivated prior to seeding. 
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Til 'I Nabawa plots were treated in a similar manner, tliat is, as each section 
was planted the remaining plots not planted were cultivated also. This insured 
the ground being free of weeds and in good tilth. 

Time of SBEi»iNU Expbuimbnt. 


Variety- -Nabawa. Seed— 001b. iw^r acre. Siiperphogphate 11211). per acre. 


Planted, 

Convputed Yields per Acre. 

Average 

Yields 

Per- 

centage 

Yields, 

1930. 

Average 

Per- 

oentage 

Yields, 

1928-30. 

Sec. 1. 

Sec, 2, 

Sec. 3. 

Sec. 4, 

Sec. 6. 

per acre, 
1930. 

per acre, 
1928-30. 

April 14th 

bus. ib. 

6 16 

bus. lb. 

7 12 

bus. Ih. 

6 66 

bus. lb. 
8 8 

bus. lb. 

7 52 

bins. lb. 

7 17 

65 I 

bus. lb. I 
8 56 

% 

80 

May 16th 

10 10 

1 1 30 

10 40 

11 30 

11 36 ! 

11 9 

[ i 

11 14 

1 100 

.hine 10th 

11 12 

11 .52 

9 20 

10 8 

8 48 1 

1 

10 10 

h 

i 

10 .31 

94 

Variety- -Ol Ilyas Early. 

Seed— OOlb 

. per acre. 

Supcrphospliate -lJ2lb. per acre. 

Planted. 

C’otn))uti;d Vlolda per Acre. 

1 ! 

Average j 
Yield H i 

Per- ! 
<‘et»tiV>?c ' 
l iclds, i 
1930. I 

Average 

Vickis 

1 Per- 
ce ntiige 

Sec. 1. 

Sec. 2. 

1 Soc, ,3. j 

Sec. 4. 

1 

1 Sec. 5. 

per .acre, 
ll>30. 

pi'f acre, 
1923-30. 

Yielda, 

1923-30. 

May letli 

luis. lb. 
11 12 

bus. lb. 

1 1 .52 

bus. lb. i 
10 8 1 

1)US. 11). 
11 20 

bus. lb. 
12 10 

bus. lb. 1 
11 22 1 

uio 

iMIS. lb 

10 2 

100 

.June loth 

12 8 

13 20 

1 3 20 j 

12 32 

12 32 

12 40 1 

,112 1 

13 35 

8.5 

.July lOth 

7 12 

7 28 ! 

1 


5 4 

4 48 

0 1 3 1 

1 

1 

1 

8 22 

52 


The results of those years’ trials are influeueed to a large extent by the nature 
of tile season, particularly with the ('arly variety Gluyas Early. The average re- 
sults tor the pre\ious st'veu y(*ars (11)23-29; indicated that for this variety the 
May planting gave the best returns, the yields falling oft’ considerably as the 
planting was delayed. This yeai* the effect of the very heavy June rains was such 
that the gr’owtli of the May sowing was retarded to such an extent that the plants 
never wholly recovered. Ilo\v(*\cr, the average results for eight years indicate in 
no uncertain nianner that for normal seasons May is the best month for planting 
ihe early \ariety Ginyas Early, 

The results with the mkl-seasuii variety confirm tliose of the ju'e.vions seven 
years, with tlic exception that the April-sown plots, the average yield of which 
was below that of previous years. This was due to the unfavourable wet condi- 
tions which checked the early sown cro[)s. 


RATE OF SEEOIISia EXPERIMENT. 

This experiment is carried out with a sparse .stooling variety, S.H.J., and a 
lre(‘ stooling variety, Nalmwa, the olrject being to ascertain ihe most economical 
ral(^ at which to plant the wheat crop. This experiment has been conducted con- 
tinuously since 192.3. In 192(1, however, the results of the free stooling variety 
were influenced by other factors, and hence are not included in the averages. 

The land ^cas ploughed in duly, 1929, with a mouldboard plough and spring- 
tyne cultivated in October and prior to seeding the Nabawa plots in May. The 
S.H.J. plots received a further cultivation before being seeded. A good germina- 
tion was obtained. 



Mar., 1031] 


JOURNAL OF AGRICULTURE, W.A. 


125 


Planted on 16tb May, 1930. Variety— Naha \va. Superphowpliato — ir>i)lb. per acre. 


Kate of Seed 


Computed Yields per Acre. 

Avergge 

l‘er- 

Average 

Per 






Yields 

cent.ige 

Yields 

eeutage 

per Acre. 






I)er acre, 

1 VleUls, 

I p*!r acre, 

Yields, 

See. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

1 Sec. 5. 

1930. 

i 1930. 

1 

; 1923-30. 

1923 30. 


bus. lb. 

1 

buH. 'b. 

bus. 11). 

bus. lb. 

bus. lb. 

bsis. lb. 


bus. lb. 

% 

eOlb 1 

15 28 

1 H 32 

1 3 20 

11 30 

10 40 

13 31 

97 

15 10 

90 

451b 

16 12 

15 44 

13 12 

12 48 

12 48 

13 57 : 

100 

15 17 

100 

901b 

17 62 

1 17 20 

15 4 

14 24 

1 .5 28 


1 1.5 

10 1 3 

1 00 

Planted on 0th June, 1930, 


Variety- 

-S.H..I. 


Superphosphate- -laolb, per 

acre. 



Computed Yields 

j»er .Acre 


( 

A verage 

Per. 

' .\ \ ct'age i 

Per 

Kate of Seed 





WvhU 

1 eciit:iyc | 

Yields 

( v-ritage. 

T)er Acre. 


1 

i 



per acre, 
1 030. 1 

j A i('l(ls, 

prr iicre, 

Vicbh. 

1 

i 

Sec. 1. 

j Sec. 2. 

1 Sec. 3. 

I Sec. 4. 1 

1 1 

Sec. 5. 

19.30. 

1 023-30. 

1023-30 


bus. lb. 

bus. lb. 1 

bus. lb. 

bus. lb. 1 

bus. lb. 

bus. lb 1 

u 1 

bus lb, : 


flOlb 

17 .52 

14 24 1 

14 21 

14 32 1 

11 52 

14 37 

1 10 

i 

1 0 , 27 ! 

10.5 

4511) 

14 40 

1 3 30 1 

11 20 

14 48 ! 

1 1 52 

13 1.5 

1(10 ‘ 

1 5 .38 ; 

1 0( ) 

901b 

1 5 20 

1.5 4 ! 

14 S 

14 10 1 

! 

12 10 

14 13 

107 

1 1\ 55 1 

108 

Tlie results obtained 

witli the s|)arse stooling variety indicate 

that it 

is an 


ad\7iMLa^(‘ to in(’roas(» Ihe rate of seeding alxnx* 45 lbs. j)er aer<b 

With tlie free stooling varidy Nabawa both the results for this y( ar and the 
average rc^sults for the )>]evious y(‘ars show that higher yields are o})tained on this 
class of soil when heavy rail's of .seeil ari' sown. 


TJMK OF AOrLlCATlON OK SKPFRPHOSFIIATK EXKElOMliNT. 

This ex])(!rimeiit was eoiumeueed in 1428 with tlu* ol),i(M't ol' <h>t(‘i'iiiit.iiig 
whether, when heavy dressings of .super|)hosphate are used, il would lie eeonoinienl 
to apply part oi* all of this fertliser when euUivating the fallowed land during 
late suinrru'r or early autunin, thus (‘ualiling .seeding o]>erali()ns to be e.\|)edited. 

To suit the recpiireineiits of this expi'riiuerit tlna'e jdols were used and each 
seel ion was rejoeateil five times. 

The land on whieh the experiment was eondueted was ploughed with a heavy 
mouldhoard plough in July the previous year, it Avas eultivahal ’.itli a s])ri]ig- 
tyne (mltivalor during October and again in Mandi when the fertiliser was ap- 
1)1 ied, and also when the ex])eriinent was planted. 

The detailed resulls obtained this year, together with the a\ei-age resrdts for 
the liiret' years the e.\))(u iment has been in progres.s, are shown liereiinder : 

'I'lVK (M V IMM It A'l l<>\ nr Si' I'KT. I'i!«>SrM AT UX CKi: IM ! VI. 


l*l ino.‘U on linli May. 


Variety 


tmili. por 'K're. 


Time t>l Apiilication 
ol Superphosphate 
l>er Acre. 



( '()U;|)Ur<'tl 

Vielils pt'F Acre. 



1 

Average j 
yields 1 

per 

centage 

A \ crage 
: Yields 

Sec. 

1. 

, : 

Sec. 3. 


4. 

Sec. 

5. 

j)cr acri\; 
1030. 

; 

Aields, 

1030. 

: i).-i acH' 

il 028 :;o 

751h. in March ; I50ll>. 
at seedluM 

bus. 

lb. 

1 

bu.s. 11). 1 

bus. lb. 

I)US. 

lb. 

bus. 

11). 

bu 

V lb. ; 

"o 

l>U,s. lb 

11 

44 

9 20 1 

1 

10 48 

10 

24 

13 

4 ! 

11 

4 : 

05 

! 1 3 23 

i 

2251b. in March 

12 

56 

j 

11 44 

11 

3(> 

JO 

32 

1 1 

30 ; 

loO 

12 n 

1501h. in March ; 751b. 
at, seeding 

13 

28 

1 1 1 ; 

! 

1 1 52 

10 

32 

n 

12 

1 

1 1 

3S 

i 

100 

[13 1 


I l*er- 

! Viel.is 
; iul>s :jo. 

i ' 

i jor> 

i 

I 100 

I lOJ 


The e-xperiment has not been conducted sufficiently long enough for deffnite 
conclusions to be derived. 
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The results this year do not agree with those of the previous years, which 
indicated that the yield was increased when the greater part of the superphosphate 
was applied at seeding time. 

RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

The object oi* this experiment is to ascertain the most profitable rates of 
superphosphate to apply to the wheat crop. 

To meet the requirements the experiment was designed so that the three-plot 
ssystem could be maintained. It was therefore divided into two sections, viz. : — 

Section 1, (‘onsisting of three plots which received, respectively, 300 lbs., 150 
lbs., and 225 lbs. of superphosphate per acre. 

Section 2, consisting of three plots w^hich received, respectively, no super- 
phosphate, 150 lbs., and 75 lbs. of superphosphate par acre. 

The land was ploughed with a mouldboard plough in July, 1030, and was 
cultivated with a springtyne cultivator in October and prior to seeding. 

The results of the experiment are shown in the following table: — 

Rate of Application of Superphosphate Experiment No. 1. 


I'lantvtl on May 20th. 1030. Variety — Nabawa. Seed — ftOlb. per acre. 


Rate of .application 
of Siux'Tpnosphate 
per Acre. 

1 Conipuh'd Yields per Acre. 

Average 
Yields 
per acre. 
1930. ! 

Per- 

ttentage 

Yields, 

1930. 

Average 
Yields 
per acre, 
1929-30. 

Per- 

centjure 

Yields, 

1929-30. 

Sec. 1. 

Scic. 2. 

1 

Sec. 3. 

Sec. 4. 

Sec. 5. 


biiH 

lb. 

bus. lb. 

bn.s. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

1 

bus. lb. 

% 

3001 i. 

9 

28 

10 50 

1 1 4 

12 0 I 

* 

10 52 

90 

12 57 

101 

ir>oii» 

9 

44 

12 8 

11 20 

14 56 


12 2 

100 

12 51 

100 

2251b 

* 

12 

1 

11 4 

11 20 

10 8 


11 50 

99 

13 34 

100 


* Results not Included owing to pro.iclinlty to tree.s. 


Rate of Applu ation or superphosp.jate Experiment No. 2. 
l*hinu*(l on May 19th, 1930. Variety- -Naha wa. Seetl -OOlb. per aero. 


RaP‘ of Application of 
Su perphosphate 
jar Acre. 

Coiuputwl Yield** jM^r Acre. 

Average 

Yields 

Per- 

centiige 

Average 

Yields 

per- 

centiige 

Sec. 1. 

Sec. 2. 

1 Sec. 3. 

i 

Sec. 4. 

5, 

I)er acre, 
1930. 

Yields, 

1930. 

per acre, 
1929-30. 

Yields, 

1929-:i0. 


bus. lb. 

bus. lb. 

bus. tb. 

bus, lb. 

bus. lb. 

bii.s, Jb. 

"u 

bus. lb. 

% 

No SuixTphospliate ... 

12 48 

J2 8 

12 48 

13 44 

13 .52 

13 4 

90 

10 34 

85 

75lli 

14 32 

13 30 

11 52 

14 8 

12 50 

13 25 

99 

ll 33 

93 

1501b 

13 30 

13 52 1 

13 44 

13 30 

12 50 

13 33 

100 

1 12 25 

100 


It wa.s not possible to conduct thi.s experiment at this farai on land to w^hich 
.superphosphate had not been applmd previously. , (consequently the yields of the 
)>lots receiving no superphosphate this year would benefit by the residual effect of 
the superphosphate previously applied. As the experiment will be planted on the 
same land each year, this residual effect will eventually disappear. 

SEASONAL PLANTING EXPERIMENT. 

The objects of this experiment are: — 

1. To as(*ertain the most suitable month to plant the I-*ate, Mid-season, Early 
and Very Early maturing varieties of wheat. 
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2. To determine the most prolitie of each of the at)ove types. 

To meet the requirements of the experiment three sections were needed, 
viz. : — 

(a) Section 1. Planted in April, rep resen tiiif? early planting'. 

(b) Section 2. Planted in May, repi’esentiii*^* mid-season planting:. 

(c) Section 3. Planted in June, representing late ])lantini>'. 

Each section planted in its respective month was ref)eated five times: all phds 

eventually harvested for ^rain. 

The standard mid-season variety Nabawa was planted in the control plots in 
all seetions. 

The land on which the exi)eriment was planted was ploughed with a'lnonld- 
board plough in August, 1929, and springtyne cultivated in September. 

April planting. The soil was cultivated prior to S(‘eding on IGth A]>ril, in 
addition to the cultivations already outlined. 


Sr.ASON'AL PLANXrNG EXPEKIMEVT. 

April Phintint). 

T’lont-ed on KHh April, lOIlU. Sn-d- -(iOU*. prr .ure, Suporphosphatf— 11 2ll». per .ii'rr. 


Varj«*ty. 

Maturity. 

Se«'. 

Oomputed 

1 

1. I 2. 

Yleldn per Aere. 
Sec. .3. 1 See. 4. 

Sec. r>, 

Average 
Nifdds 
per acre. 
1930. 

Per- j P 
ecntacrc ! cm 
1 i elds. ' Vi. 
1930. 192 



lillS. 

11). ' ItllH. 

\u. 

Inis. U>. 

hus. lb. 

bus. 

It). 

bus. lb. 

1 

Vandilla King 

l.atr 

4 

48 , 4 

4M 

4 8 

r* 20 

r> 

12 

4 nl 

! 01 

Niilciwa 

!Vri«lseason ... | 

! 

8 : 8 

24 

0 18 

9 12 

7 

12 

7 '>7 

1 loo 1 : 

Sutton ... ... 

l.ato 


28 1 7 

4 

7 30 

H 30 

7 

28 

7 r»o 

99 

Ucnenlddn 

Midscason ... 

! H 

: 10 

8 

10 40 

13 44 

10 

40 

1 0 ,'d) 

' 1 00 

Naltnwa 

Midsca.son ... 

j 7 

4 i 0 

4(i 

0 10 

7 ri2 

0 

0 

0 40 

100 ! 

(Unyais Early ... 

Early 

i H 

:v. 1 7 

3r> 

7 12 

9 30 

) 


20 

8 3 

1 19 ; 


* l’)nnt,e«l niao only. 


The very heavy wintiu’ rains retard(‘d the growth of tlu‘ jdants, and ('onsc*- 
(juently adversely alfected the yields. The new mid-season variidy, Beiicubbin, 
which was jilanted for the first time this year, gave ('omparatively good yi(*lds. 
The new late maturing variety Sutton was only slightly below the yield id' tlie 
control variety Nabawa, but considerably Ixdter than the late variety, Vandilla 
King. 

May plavtiny. In addition to the <-ulti\ ations outlined, the land was aLiairi 
cultivated ]>rioi’ to seeding on 22nd May. 

Mop Plonlifhf. 


IManttsi on 22nd May, 1930. Srod d»0U». por .Tcr<*. Siiperphosplmto U121h. per ai re. 


>'arl(‘f y. 

Maturity. 


rornpnietl 

A'iebls iHT Aere. 


Average 
Adelds 
j |)er acre. 
19.30. 

Per- 

eenl.m*' 

yields, 

1930, 

Per- 

emitacre 

Niidds. 

1928-30 

S<-e. 

1. 

Se<‘. 

2. 

See. 3. 

Sec 

4. 

See. .6. 



bn.s. 

lb. 

bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

Inis. II). 

bus. lb. 

"o 


Vandilla King ... 

Late 

8 

40 

8 

8 

9 

12 

10 

0 

10 0 

9 12 

80 

92 

Nabawa 

Midseason ... 

9 

30 

9 

20 

11 

4 

11 

44 

12 0 

10 45 

lou 

100 

Hutton ... 

Kate 

11 

30 

10 

.60 

12 

32 

13 

30 

13 12 

1 2 22 

1 1 .') 


lieiKMibbln 

Mill sea son ... 

13 

4 

10 

40 

12 

10 

13 

44 

12 48 

1 2 .30 


* 

Nabawa 

Midseason ... 

10 

40 

9 

4 

10 

0 

10 

r.o 

10 32 

10 14 

100 

1 100 

Glnyas Early ... 

Early 

10 

48 

10 

32 

10 

48 

12 

48 

11 4 

11 12 

109 

97 

Geeralying " ... 

Very Early ... 

12 

10 

11 

30 

11 

28 

12 

8 

10 0 

1 1 30 

113 

97 

Nabawa 

Mids(*-ason ... 

10 

0 

10 

10 

9 

30 

11 

4 

10 0 

10 n 

100 

1 00 

Comeback 

Early 

8 

60 

9 

28 

8 

40 

9 

28 

7 62 

8 53 

87 

88 1 

Carrabin 

Eariy 

9 

4 

9 

20 

9 

44 

10 

8 

9 4 

9 28 

94 

98 

Nabawa 

Midseason . . . 

9 

44 

9 

20 

10 

10 

10 

60 

9 52 

1 0 2 

100 

100 

.Merredin 

Early 

9 

62 

10 

0 

11 

.62 i 

10 

0 

8 48 

10 0 

101 I 

102 

S.H.J 

Early 

9 

44 

9 

30 

9 

.62 

10 

10 

S .32 

! 9 30 

97 

102 

Nabawa . ] [ 

Mhlseason ... 

8 

32 

9 

30 

10 

10 1 

11 

28 

9 52 

9 57 

100 

lOO 

Noongaar .!* 

Very Early 

9 

12 

0 

50 

8 

48 1 

9 

4 

j 6 48 

8 10 

82 

1 

79 

1 


■ Planted 1930 only. t Average two years, 1929-30. 
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Slightly higher yields were obtained in this section on account of being freer 
of weeds. The outstanding variety this year was the mid-season maturing variety 
Bencubbin, while Sutton and Geeralying, late and very early maturing varieties 
respectively, gave good returns. The average results for the three years the 
experiment has been conducted show comparatively uniform yields in this section. 

June planting. Owing to weed growth it was necessary further to cultivate 
the land in May and i)rior to seeding on 17th June, resulting in a clean seed bed. 

Planting, 


IManted on^l7th -60U). per afro. Superphosphate- -11 21b. per acre. 


Variety. 

Maturity 

Sec, 

ronaputed 

1. 1 Sec. 2. 

1 

yields p 

See. 3. 

cr Acre. 

Sec. 4. 

Sec. 

5. 

A vorage 
Ylclda 
per acre, 
1930. 

l*ei' j Per- 
centage centage 
Yields, I Yields, 
1930. j 1928-30. 



i>us. 

11). 

bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

bus 

lb. 

bus. lb. 

j 

()/ 

<>eeralyjnjj: 

\'erv Early... 


12 

10 

16 

14 

32 

14 

0 

1 1 

12 

12 38 

94 ! 

90 

Nabawa 

Mid season ... 

12 

8 

11 

20 

15 

28 

15 

52 

12 

32 

13 28 

100 

100 

Bencubbin 

Mid8eu.son ... 

l;i 

44 

13 

4 

17 

4 

16 

40 

13 

44 

14 51 

110 ; 

* 

Oluyas Early ... 

Early 

12 

32 

12 

24 

13 

12 

12 

56 

12 

8 

12 38 I 

93 , 

92 

Nabawa ... 

Mid. sea son ... 

12 

56 

13 

28 

13 

20 

15 

12 

12 

48 

13 33 I 

100 i 

100 

Comebaok 

Early 

11 

44 

10 

>>6 

JO 

16 

10 

56 

10 

0 

10 46 

80 1 

* 

Carrabin 

Early 

12 

48 

11 

20 

11 

12 

M 

20 

11 

44 

11 41 

87 

* 

Xabawa 

Mid season ... 

13 

12 

13 

4 

13 

62 

13 

44 

13 

4 

13 23 

100 ! 

too 

Merredin ... ; 

Early 

12 

24 

10 

40 

10 

56 

12 

56 

12 

16 

11 60 

88 1 

90 

1 

Early 

14 

0 

n 

28 

11 

4 1 

14 

24 

13 

52 

12 58 

94 , 

93 

J^labawa 

Mid.season ... 

14 

32 

11 

44 

14 

32 

14 

0 

14 

0 

13 46 

I 100 ! 

100 

Noougaar 

\'ery Early 

y 

20 1 

8 

i 


28 

0 

12 

8 

40 

8 34 

1 62 ! 

! ; 

81 


* IMantfxl HKIO only. 


With the exception of Bencubbin, none of the varieties yielded better than 
the control variety. The sparse stooling varieties gave poor returns. This cannot 
be accounted for, as it would be expected that the quick-growing, vanetios, when 
planted so late in the season, should show to advantage. 


FIELD EXPERIMENTS WITH WHEAT AND OATS, J930, 

WONGAN IllT.LS LIGHT LANDS FARM. 

I. Thomas, Superintendent of Wheat Farms, ami 
A. R. Ventox, Farm Manngevr. 

The past season was more favourable for the growth of the crop than that 
of the previous year; although the rainfall was again below the average, it was 
more evenly distributed. 

The folloAving table shows the monthly rainfall for 1929 and 19.30 as re- 
corded at the farm, together with the averages for the past 17 years as ofileially 
recorded at the Wongan Hills township, four miles distant. 







! Growing Period. j 

1 


Total 

\'ear. 

Jan. 

Fob. 

' Mar. 

Apl, 

May.j 

■ 

June. 

1 

July. 

Aug . 

Sept. 

1 Oct. 

Total, j 

Nov. 

[ 

Dec, 

for 

Year. 

1930 

7 


5.3 

92 

66 i 

367 

321 

149 

90 

55 

1,048 

1 1 

98 i 

1,299 

1929 ; 

22 

217 1 

85 


261 

426 

172 

140 

1 35 

141 

1,175 

1 38 

4 ! 

1,641 

17 yeJUM’ average ... 

44 j 

55 j 

97 

62 

196 

300 

273 

195 

126 

1 94 

1,191 

41 

49 j 

1,688 


Useful rains fell in April, and those varieties planted during that month 
obtained a good start. The latter part of May was warm and dry, and as a 
result a little malting occurred in those portions of the crop planted after the 
first week in May, 
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The land on whi(?h the experiments were conducted was virgin country 
})rior to being fallowed in 1929, consisted mainly of the smokebush and tussocky 
types of sand plain. It w^as ploughed from June to early August, 1929, with 
u disc implement (Sundercut), cross cultivated with the same implement during 
August and September, and again cultivated with the same implement in March 
and early April. Prior to seeding it was tandem disc cultivated. Excepting 
where the requirements of an experiment necessitated otherwise, the cultural 
detjiils for all the experiments w^ere as outlined. Where the Rates of Super- 
phosphate and Time of Application of Superphosphate Experiments were 
planted, the ground w^as scrub-raked during January and February. 

TIME OF SEEDING EXPERIMENT. 

This experiment is being conducted to determine the most suitable month 
for planting the wheat crop in this district. 

The early maturing variety, Gluyas Early, and the midseason-miaturing 
variety, Nabawa, Avere used, the t'ormer being planted mid-May, June, nnd Jnly, 
and the latter in Apnl, May, and June. 

The |)lots sown in April germinated w^ell and made good growth, and were 
healthy and robust throughout the season. Owing to the dry conditions during 
the latter half of May, the May sown plots did not germinate until 12th June, 
and were somewhat uneven. Until early spring growth w\as sIoav, although 
he;althy. The general ai)i>eat'anc(‘ imporvod rapidly in spring. 

Tile June s^3wn plots were f)Oor and spindly throughout the season, and 
did not improve miudi in spring. Although little more than a fortnight later 
than the May sown plots in actual growth, the difference was very marked. 

The duly sown plots w(‘re very much poorer throughout the season than 
the June plots. 

TIMK OF SEEDING EXPERIMENT. 

Variety- -Nabawii. Seed — 4r>lb. per acre. Superphosphate — 1501b. per acre. 


Planted. 

j ( ompiited YieUls ]»er Acre. 

AvoraKe 

Yields 

Per- 

centagi' 

Average 

Yields 

Per- 

centage 

Yields, 

1928-30. 

1 See. 1. 

1 

Sec. 2. 

1 

Sec. 3. 1 See. 4. 

1 

See. 5. 

per acre, 
1930. 

Yields, 

193(). 

per acre, 
1928-30. 

April 10th 

bus. lb. 
10 40 

bus. lb. 

10 s 

bus. lb. 
10 8 

i)U8. lb. 

14 10 

bus. U>. 

1 4 56 

bus. lb. 

1 5 38 

121 

bus. lb. 
10 13 

109 

May lOtl) 

i:} 52 

J .‘5 20 

1 3 30 

12 0 

n 52 

12 50 

100 

1 4 50 

100 

J une 1 7tli 

S 40 

0 2S 

0 4 

8 10 

8 16 

8 45 

08 

0 57 

47 

Variety — (fluyas Early. 

Sewi- -4511). i)er aerr. 

Superphosphate- 15011). per 

acre. 

Planted. 

Coinpiited f ields per Arre. 

Average 

Yield.s 

l»er- 
ce utilize 

A verage 
Yields 

1 rer- 
centage 

Sec. 1. 


Sec. 3. 

See. 4. 

Sec. 5. 

per acre, 
1 930. 

Yields, 

1 930. 

per acre, 
1928-30. 

Yields, 

' 1928-30. 

! 

June 17th 

bus. lb. 

7 44 

bus. lb. 

S 40 

l>Ui«. lb. 

9 20 

bus. lb. 

9 28 

bus. lb. 

9 20 

bu.s. lb. 

8 54 

60 

biis. lb. 

7 29 

'53 

May 16th 

11 52 

12 10 

13 .52 

14 16 

1.5 4 

13 28 

100 

14 0 

100 

July 15th 

3 20 

3 30 

4 24 

4 0 

3 28 

3 46 

28 

4 58 

a.5 


These results again confirm in no uncertain manner those of former years, 
viz., it is essential that seeding should be completed before the end of May. 
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RATE OF SEEDING EXPERIMENT-^^WHEAT. 

As was the ease in previous years, the experiment was conducted with 
two varieties, Nabawah (midseason maturing), representing the free stooling 
and S.H.J. (early maturing), representing the sparse stooling types respec- 
tively. 

The germination of Nabawa was fair, but the warm dry spell during the 
latter half of May induced upward growth at the expense of stooling. Early 
in the season the lightest sowing appeared rather thin, but as th^ season ad- 
vanced practically no difference could be seen. 

When mature, the lightest sowing was slightly taller, but in general ap- 
pearance there was practically no other difference. 

Although planted on Kith May, the S.H.J. did not germinate until 12th 
June, owing to insuflicient moisture. Consequently germination was not as 
good as usual, and stooling and growth generally were very poor indeed. There 
was not much difference between the two heavier rates of seeding at any time 
throughout the season. 

Kate of Seeding Experiment. 


Planted on 29th April. HEU). Variety - Nabawa. Superpliosphate l'>0ri). per acre. 


Kntc 

of S(M;Ul per 
Acre, 

(‘omputtHl ^ ioUlH per Acre. 

Average 

Yield.^ 

I’er- 

eentapte 

Average 

Yields 

rer- 

centace 

See. 1. 

1 See, 2. 1 

See. 3. 

Sec. 4. 

Sec. .5. 

per acre, 
1930. 

^iplds, 

1930. 

p«'r acre, 
192.')- 30. 

Yields, 

1925-30. 

60U). .. 


hUH. Ih. 
12 48 

hUB, lb. 

12 32 

Inis. lb. 
13 20 

bus. lb. 
13 20 

bus. lb. 
13 12 

bus. 11>, 
13 2 

100 

bus. lb. 
EO 2 

103 

45lb. .. 


1 2 32 

13 12 

1 3 12 

13 20 

12 48 

13 1 

100 

14 37 

100 

90lb. .. 


1 3 4 

13 28 

13 20 ] 

13 4 

13 12 

13 14 

102 

i 

14 54 

103 


Planted on tftth May, 1.930. Variety— S.H.J. Superphosphate- l,')01l). per acre. 


Rate 

of Seed 

per 


Coiuputed Yiebis per Acre. 


AN'eruge 

Yields 

l*er- 

eeiituKi' 

Average 

yields 

J*cr- 

centage 

Yields, 

1925-30. 


Acre. 

Sec. 1. 

Sec. 2. 

1 See. 3. 

See. 4. 

j Se(>.. 5, 

per aeri', 
1930. 

Yields, 

1930. 

per acre, 
1025-30. 

601b. .. 



bus. lb. 

8 24 

bus. lb. 

8 40 

bus. lb. 

8 0 

bus. Ib. 

8 10 

bus. lb. 

7 36 

I)US. lb. 

8 11 

1 06 

bus. ll>. 
12 18 

103 

451b. .. 



8 8 

1 7 44 

8 8 

7 20 

7 28 

7 46 

100 

11 58 

100 

9011). 



8 48 

8 40 

8 24 

8 32 

8 40 

8 37 

111 

1 2 37 

105 


These results confirm those of previous years, viz., that with a free stool- 
ing variety of wheat no advantage is gained by seeding more than 45 lbs. of 
seed per acre. With a sparse stooling variety, however, the rate may be in- 
creased above 45 lbs. with some little advantage, but no benefit is derived by 
planting at a rate greater than 00 lbs. per acre. 

RATE OF SEEDING EXPERIMENT— OATS. 

As was the case for the similar experiment with wheat, this was planted 
with both a free and a sparse stooling variety, and the land also was prepared 
identically with that for the wheat experiment. 

Germination and growth of both varieties were very good. There was little 
difference between the plots throughout the season. The Algerian, although 
ibIow growing, compared with Burts, was healthy and even, and made rapid 
growth in late spring. The yields obtained, however, did not come up to ex- 
pectations. 
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Rate of Seeding Oats Experiment. 

Planted on 2ttth April. Variety — Algerian. Superphosphate — 1501b per acre. 


Rate 

of Seed per 

Computed Yields per Acre. 

Averajrc 

Yields 

Per- 

centage 

Yields, 

1930. 

Average 

Yields 

Per- 

centage 

Y'ields, 

1926-30. 


Acre. 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

See. 5. 

per acre, 
1980. 

per acre, 
1926-30. 

451b. . 


bus. lb. 
14 16 

bus. lb. 
14 32 

bus. lb. 
12 24 

bus. lb. 
12 32 

bus. lb. 
12 0 

bus. lb, 
13 18 

‘V 

105 

bus. lb. 
13 11 

11.1 

301b. . 


13 24 

13 16 

12 0 

11 32 

12 24 

12 27 

100 

11 37 

100 

COlb. . 


14 8 

1 2 32 

13 0 

1 2 32 

12 32 

13 5 

103 

13 14 

112 

Planted on Ist May. 

Variety — lliirt’.s M.arly. 

Superpliospliale 

15011). j)er acre. 

Rate 

of Seed per 

Computed Yields per Acre. 

Average 

Yields 

]’er- 

eentaf^e 

Yields, 

1930. 

A verage 
Yields 

J’er- 

eentago 

Yields, 

1 926-30. 


Acre. 

See. 1. 

See. 2. 

Sec. 3. 

See. 4. 

See. 5. 

per aei e, 
1930. 

per acre, 
1926-30. 

451b. . 


l)vis. U». 
11 16 

bus. lb. 

1 2 32 

bus. lb. 
13 0 

bus. lb, 
13 16 

bus. Ib, 
13 H 

bus. lb. 

1 2 30 

106 

bus. 11). 

1 1 6 

O' 

101 

3011). . 


11 0 

11 8 

12 16 

12 24 

13 8 

12 3 

100 

13 38 

100 

coil). . 


13 8 

1 3 32 

13 16 

12 24 

13 32 

13 4 

111 

14 18 

104 


This year’s results conlirm the average results of the past four yearSy 
riaiuely, that no benefit i.s derived by increasing the rate over 45 lbs. per acre 
with a late variety like Algerian. 

With the sparse stooling variety, the results this year show that increased 
yields are obtained by the heavier rates of seeding. 

The average results for the five years the experiment has been conducted, 
however, show that the increased yields do not compensate for the increased 
amount of seed required for planting. 

TIME OE APPLICATION OK SUPEHPnOSPTIATK EXPERIMENT. 

The object of this exi)erimt*nt is to delermino whether, when lieavy dressings 
of superphosphate arc a]i])lied, it would he profitable to ap[>ly part or vhole of the 
amount when (oiltivating tlie tallow(‘d land during the late isinnmer and early 
autumn. 

For the purjioses of tlu' ex]>eriment, three plots w'cre requir('d. 

Plot 1 received 75 llis. in March and 150 lbs. at seeding. 

Plot 2 was treated as conti-ol and receiv€‘d the whole 225 ll;.s in March. 

Plot d received 150 Ihs. in ]\Iarch and 75 lbs. at seeding. 

Growth generally wa.s healthy and even. The wann s]>ell during the latter 
half of May forced upward growth somewhat at the expense of stooling. 

At maturity the whole experiment was fairly even in height and general ap- 
])earance, although the control plots schemed less dense when closely examined. 


TIME OF AIMM.IO.^TION OF SC 1’ERPHOSl‘H ATE EXI'EKIME.NT. 

I’latit 0(1 on 23rd April, 1 WU). Variety- -Nuba wa. SuporphosphiUc — 2251b. por acre. 

Seed- -45111. per acre. 


Time of Application 
of Snperplioftpbate. 

Computed 

Yields per Acre. 


Average 

Yields 

Per- 

ct'ntage. 

Average 

Yields 

•Per- 

centage 

1 Sec. 1. 1 

Sec. 

-■ 

Sec. 3, 

1 Sec. 4. 

Sec. 5. 

per acre, 

1 1930. ! 

1 

Yields, 

1930. 

per acre, 
1928-30. 

Yields, 

1928-30. 


1 

bus. lb. 

bus. 

lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 


bus. lb. 


7.51b. in March ; 1501b. 
at seedltM?'^ 

14 56 

15 

44 

16 16 

16 40 

16 16 

15 58 

ill 

17 19 

117 

2251b, at seeding 

13^-44 1 

13 

20 

15 36 

15 4 

1 4 32 

14 27 

TOO 

14 47 

100 

1501b, in March : 4 751b. 
at seeding 

14 '^48 j 

1.5 

.36 

15 44 

16 0 

16 32 

15 44 

109 

16 16 

no 


These results conlirm those of last year, viz., that yields ai’c decreased when 
all or portion of the superphosphate is not applied at seeding time. 
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RATE OF SUPERPHOSPHATE EXPERIMENT. 

The objtHit of this experiment is to determine the most x^J'ofitable amount of 
superphospWte to apply on this tyiie of country. 

Two sections of 15 plots each Avere planted. In No. 1 section the rates of 
.superphosphate were 150 lbs., 225 lbs., and 300 lbs. per acre; and in No. 2, 75 lbs.,. 
150 lbs., and no superphos])hate, each being" repeated live times. 

Germination throughout the experiment was fairly even, but from the time 
the plants were just above the ground, the plots without super} )]iosphate made- 
absolutely no growth until the s]>ring and many of the plants died. Very few of 
the plants prodin^i^d grain, and were only from lin. to Oin. high. 

There Avas no visible dit'ference betAveen the three heavy dressings during the 
season, although at maturity there was a very slight difTerence in favour of the two 
heaviest dressings. Excepting those j)lots wliich received no sujAerphosphnte, growth 
was healthy and even throughout the season. The warm s|)ell during the latter 
half of May forc'ed niAward groAvtli, somewhat at the expense, ol' stooling. 


Hate of Superphosphate Experiment, 

No. 1 Section, 

Planted on 2;ird April, 19'tO. Variety — Nabawa. Seed— 451b. ])er acre. 


Hate of Supoif)hos- 
phate per Aero. 

('onip'iU'd 

Yields per Acre. 


Average 

Yields 

Per- 
ce iitaKc 

A veruKe 
Yields 

I'er* 

e(*ntaBe 

Yields, 

1929-30. 

Sec. 1. 


Sec. 3. 

Sec. 4. 

Sec. .5. 

per acre, 
1030. 

■A'iekis, 

1930. 

per acre, 
1 929-30. 

2251b 

hUH. 10. 

1 5 28 

bus. n>. 
15 44 

bus. 11). 
15 36 

bus. lb. 
16 H 

bus. lb. 
15 52 

bus. lb. 
15 46 

103 

bus. lb. 
12 22 

% 

105 

1501b 

1 4 50 

14 48 

1 5 20 

15 44 

3 0 0 

3 5 22 

100 

11 54 

100 

3001b 

1 5 36 

15 12 

J 5 36 

10 0 

10 32 

15 47 

103 

1 2 30 

104 




No. 

Sect ion . 






Rate of SwperphOH- 

Computed A’iobis p(u- Acre. 


Average 

Yields 

J’er- 

eciit.age 

Yields. 

1930. 

Average 

Yields 

rer- 

C(;ntngo 

Yields, 

1929-30.. 

phate per Acre. 

1 

Sec, 1. 

Sec. 2. 

Setr. 3. 

See. 4. 

Se<*. 5. i 

per acre, 
1030. 

per acre, 
19*29- 30.1 

No super 

bus. lb. 

bUB. lb. 

bus. lb. 

bus. lb. 

bus. lb. 1 

bus. lb. 

% 

bus. lb. 

1 

cy 

JSOlb 

15 44 

15 20 

14 32 

1 5 20 

15 12 

1.5 14 

100 



751b 

11 44 

12 32 

12 56 

12 48 

12 24 

1 12 29 

82 




This year’s results again siiow that although it is ad\antageons to apply con- 
siderably more than 75 lbs. of superphosphate p(‘r acre on this class of land, it is. 
not prolitable, due to the prevailing price of wheat, to exceed an application of 
120 lbs. per acre. 


SEASONAL PLANTING EXPPIRIMENT. 

The obj(.*cts of the experiment are: — 

1. To ascertain the most suitable month to plant the Late, Midseason and 

Early maturing varieties of wheat. 

2. To detemiine the most prolific of each of the above types. 

To meet the requirements of this experiment thit3e sections were needed, viz. : — 

(a) Section 1, planted in April, representing Early planting. 

(b) Section 2, planted in May, representing Midseason planting. 

(c) Section 3, planted in June, representing Late planting. 
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Each section planted in its respective month was rei)eated live times, all ])lots 
being eventually harvested for grain. 

The soil was mainly of the suiokebush tv'}>e, but was ratlier more sandy and 
loose than the average. 

April Planting . — Germination was fairly good, but gi'owth was forced uj)wards 
somewhat by the warm dry climatic conditions during the latter half of May. 
There W’as little diflerence at first between varieties, but the later ones gradually 
fell behind the remainder. Growth generally was healthy throughout the season. 
Gluyas Early made the most ra}>id growth, and was inclined to lodge at maturity. 
T>cncubl)in suffered somewhat froju the excessive wet in duly, but soon recovered, 
and at maturity had slightly tlie best general a}>]>earam'(‘. 

Mag Planting . — Although planted at the middle of May, germination did not 
take plaee until U2th June. Rtooling was poo7*, aiid growih thronghnut !he season 
Avas sloAV. There was very little dirferenc(‘ hetwc'en the varied ies, altliougli lh(‘ (:arly 
ones gradually went ahead. At maturity all varitdies were Ncrv sliord. Uotli Noon- 
gaar and M('ri*(‘diu lod'jed badly and were dithemlt to har\esl. UoMMalying and 
Merredin were imdined to slied a little after a strong wind. lM'ncul)hin and Nahawti 
had the lH\st general aj)i)earanc(‘s, the former heing slightly the better ol‘ tli(‘ two. 

June P/ua/'mg, Germination w’as uneven, while stooling and growth gener- 
aJly Avero very poor. Although only a forlnight later in actual groAvth, all varieties 
were Aa‘ry much inferioi’ to the May sowing, ddun-e Avas veu’v little dilference he- 
tween A'ari(‘ties throughont the season, and at maturity all wen* very sliort. 

SK\S(».NAI. I’LANTlN'fi ILXI’Kn IMKNT. 


IMutitc.l on 17th April. 11W). 


April Pliivtln'/. 

Si'cU- -tiAlh. aero. 


Sup(Mpl)osj)hal <• -15011). per aero. 






Coinpnted Yields 

per Aer(‘. 



A verage 

her- 

Per- 

A'arlety. 

Afatnrlty. 










Adelds 

eentage 

eontage 






1 




per acre, 

A ields. 

yields, 



S<*c. 

1. 

See. 


See., .d. 

Se(‘. 

4. 

See. 

.5. 

1 OdO. 

lOdO. 

U)28-d0, 



htis. 

111 . 

bus. 

II.. 

bus. Ih. 

1 hns. 

li). 

hns. 

II). 

hns. 11). 

"o 

O/ 

/Q 

Vandilla King ... 

Late 

Id 

dd ; 

14 

1) 

14 24 

i 

0 

14 

M 

14 2 

100 

• 99 

Nahawa 

Widseason ... 

14 

Wl 

M 

0 

14 H 


0 

Id 

.52 

1 4 0 

100 

100 

Jhiroota AVoiider 

I.ate 

Id 

44 

]d 

44 

Id 2H 

i 

;5(i 

1 1 

52 

1 d 0 

i)d 

07 

Early 







1 







Uoneubhiii 

.Midseason ... 

I 17 

20 

17 

4 

17 20 

! 17 

dO 

10 

10 

17 7 

1 d2 

* 

Nahawa 

M'idseasoii ... 

1 Id 

41 

Id 

12 

1 2 

i 12 

50 

12 

0 

1 2 58 

1 1 00 

100 

tlluyas ICurly ... 

Karly 

1 14 

s 

1.5 

4 

|ir, 

i 

4K 

Id 

do 

1 4 d2 

1 112 

90 


* rlantetl lU.JO only. 


Man Phin(in<i. 


I’laiitca (Ml 1.5t li and Kith May, Seed -4,51 h. per jirn'. Superphosphate -l.50il). per acre. 


A'inioty. 


Yaiidilla Kiiic 
Nahawa 
JAaroota AA'ond 
Early 
Eencubhin 
Nahawa 
Olnyas Early 
Merrodin 
Nal)awa 
Carrabiii 
S.H.J. ... 
Nahawa 
(ieoralyhm 
Nahawa 
N oongaa r 



Maturity. 

See. 


Coiviputed Adelds i 

Sec. 2. j See. 3, 

er Acre. 

Sec. 4. 

See. 

5. 

Average 
A’iehls 
per afie, 
1930. 

Per- 
centage 
Yields, 
per acse, 
1930. 

Per- 

eontage 
Yields, 
per acre. 
1928-30. 


1)US. 

11). 

hns. 

Ih. 

hns. 

II). 

bus. 

lb. 

hns. 

11). 

hns. 

Ih. 


"u 

Late 

U 

28 

11 

4 

10 

24 

9 

28 

8 

8 

10 

10 

92 

90 

Mid season ... 

Id 

dO 

1 1 

52 

n 

12 

10 

8 

8 

24 

11* 

2 

100 

100 

laite 

10 

50 

10 

10 

9 

12 

8 

24 

7 

12 


12 

83 

87 

Midseason ... 

10 

0 

14 

48 

Id 

44 

12 

50 

10 

32 

Id 

do 

124 

* 

Mldseason ... 

12 

48 

12 

24 

11 

20 

10 

24 

8 

8 

11 

1 

100 

100 

Midacaaon ... 

12 

8 

12 

0 

11 

12 

10 

8 

7 

44 

10 

d8 

97 

lid 

Kafly 

10 

10 

10 

8 

9 

dO 

8 

24 

7 

4 

9 

0 

90 

93 

Midseason ... 

10 

40 

10 

10 

9 

28 

9 

20 

7 

44 

9 

dO 

100 

100 

Early 

12 

50 

11 

44 

10 

32 

10 

32 

7 

28 

10 

38 

112 

101 

Early 

11 

44 

10 

10 

8 

40 

K 

32 

t) 

50 

9 

14 

91 

80 

MidseaHon ... 

12 

.32 

11 

4 

10 

16 

9 

20 

7 

28 

10 

8 

100 

100 

Very Early 

U 

44 

9 

52 

8 

8 

7 

20 

0 

0 

8 

37 

85 

78 

Midseason ... 

12 

50 

10 

.32 

10 

16 

H 

10 

7 

28 

9 

54 

1 00 

100 

AVry Early 

9 

4 

7 

dO 

6 

40 


44 

i 

20 

0 

53 

70 

05 


Planted 1930 only. 
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Planted on 17th June, 1930. 


./««« Planting, 
Seed— 46Ib. per acre. 


Superphosphate— 1501b. per acre. 


Variety. 

Maturity, 

Computed Yields per Acre. 

Average 
Yields 
per acre, 
1930. 

Per- 
centage 
Yields 
I>er acre, 
1930. 

l>er- 

centage 

Yields, 

1928-30. 

Sec. 

1. 

Sec. 

2. 

Sec. 


Sec. 

4. 

Sec. 

5. 



bus. 

lb. 

bii3. 

lb. 

bus. 

lb. 

bus. 

lb. 

bua. lb. 

bua. 

lb. 

O' 


Goeralyinx 

Very Early... 

4 

48 

5 

20 

5 

20 

6 

20 

6 

32 

5 

28 

85 

88 

.Vabawa 

Midsea-aon ... 

ft 

28 

6 

24 

6 

8 

6 

10 

7 

44 

0 

24 

100 

100 

Bencubbin 

MidaeaHon ... ' 

6 

32 

6 

48 

7 

4 

8 

8 

8 

40 

7 

26 

116 i 

t 

Carrabln 

Early ... 1 

ft 

44 

r, 

52 

5 

52 

5 

44 

7 

20 

6 

6 

89 , 

92 

Nabawa 

Mldaejison ... 

5 

20 

6 

24 

0 

40 

7 

52 

8 

0 

6 

51 

100 ' 

100 

Oluyas Barly ... 

Early * 

5 

12 

5 

20 

6 

16 

6 

8 

7 

12 

0 

2 

88 i 

91 

Morredin 

Early 

6 


ft 

4 

0 

8 

6 

24 

7 

20 

6 

13 

93 : 

*94 

Nabawiv 

Midaoason ... 

C 

40 

6 

0 

6 

24 

6 

48 

7 

28 

6 

40 

100 ‘ 

100 

S.H..I 

Early 

5 

44 

ft 

36 

5 

36 

6 

48 

7 

20 

6 

13 

93 i 

83 

N oonjiaar 

Very Early 

4 

0 j 

3 

4 

3 

20 

5 

20 1 

6 

0 

4 

5 

61 i 

75 


* Avci’a}?o 2 year:;. 


t Planted 1930 only. 


Theso results aj^ain emphasise the necessity for early plantin*:: on this class 
of soil. 

Tlie early part of the winter beinjr uuiisually mild, tlie May planting’ did not 
suffer as much as it would have done under normal conditions^ but the yields^ aro 
much below the early sowing-. 


OAT VARIETY TRIAL. 

As in former years, thi.s experiment consisted of eight sections, three of which 
were cut for hay and tlie balance harvested for grain. 

Germination was fail*, but growth was very slow. During the early })art of 
the season there was little difference between varieties, exi'.epting tliat Helar and 
Algerian were somewhat backwards. As the season advanced this l)ei‘am(‘ inoi’e pro- 
nounced, and Belar in particular contained much red and yellow flag. Gidgee also 
was slightly affected. 

Owing to tlie position of the eaily maturing variety, Palestine, it was not pos- 
sible to liarvest it when ready and consequently the results obtained are not in- 
cluded for comparisoTi. However, during tlie growing period, this variety gave 
promise of yielding as well as the control variety. 

The variety Gidgee ripened \ery irregularly and lodged as soon as ripe*. Helar 
improved at tlie end of the season. All varieties were sliort in the straw, and, as 
is usual with oats on new land, the yields were disappointing, as are shown by the 
following results : — 

Oat Variety Trial, 

Grain Section, 

Planted on 6th and 7th May, 1930. Seed — 40lb per acre. vSnperphoaphate — lf>01b. per acre. 


Variety. 

Maturity. 

(’oinj)uted Yields per Acre. 

Average 
Yields 
per acre, 
19;J0. 

J'er- 

ceiitage 

Yields, 

1 930. 

Average 
percent- 
age Yield 
1926-30. 

Sec. i. 

Sec, 


kSoc. 3. 

Sec. 

4. 

Sec. 

5. 


m 

bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

bua. 

lb. 


O 

Burts Early ... 

Early 

J2 

24 

13 

24 

10 

24 

11 

24 

11 

32 

12 

2 

100 

100 

Mulga 

Early 

11 

8 

12 

16 

9 

24 

10 

24 

11 

8 

11 

0 

91 

9.5 

Belar 

JVUdseason ... 

11 

16 

12 

0 

10 

8 

10 

16 

9 

24 

10 

20 

93 

* 

Burts Early ... 

Early 

12 

16 

13 

8 

10 

32 

11 

8 

10 

8 

11 

22 

100 

100 

BurttJ Early ... 

Early 

13 

8 

13 

0 

11 

16 

11 

0 

10 

3? 

11 

35 

100 

UK> 

Algerian 

Late 

14 

8 

14 

24 

12 

8 

11 

32 

11 

16 

12 

34 

103 

115 

Ouyra 

Midfloason ... 

12 

0 

12 

24 

10 

8 

9 

32 

9 

24 

10 

34 

96 

107 

Burta Early ... 

Early 

12 

10 

12 

32 

11 

0 

10 

24 

9 

32 

11 

13 

100 

100 

Burts Early 

Early 

12 

0 

13 

0 

10 

24 

11 

8 

10 

16 

11 

18 

100 

100 

Eachlan ... i 

Midseason ... 

11 

0 

11 

32 

10 

0 

9 

24 

9 

24 

10 

16 

91 

106 

Burts Early ... 

Early 

12 

8 

11 

24 

10 

92 

10 

16 

9 

24 

10 

37 

100 

100 

Burts Early ... 

Early 

12 

16 

12 

16 

11 

32 

10 

32 

10 

0 

11 

10 

100 

100 

4rldgee ‘ 

Midscason ... 

10 

8 

9 

24 

0 

16 

8 

82 

8 

16 

9 

11 

81 

* 


' Planted in 1930 only. 
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Hay Section. 

rianted 6th and 7th May, 1930. Seed — 401b. per aero. Suporphoflphatc^ -150lh. por acre. 


Variety. 

Maturity. 


Computet! Yield 

per Acre. 


Average 

Yield 

Fier- 
ce nttige 
Yield 
1930. 

Average 
percent 
age Yield 
1926-30 

Section 

1. 

Section 

2, 

Section 3. 

per acre, 
1930. 

]iur(s Early 

Early 

cwt. 

20 

qxs. 11). 

2 8 

cwt. 

17 

qrs. 

1 

ib. 

4 

ewt. qrs, 
13 3 

lb. 

20 

cwt. qrs. lb. 
17 1 1 

100 

100 

Mulpii 

Early 

18 

1 

4 

13 

0 

24 

13 

0 

8 

14 

3 12 

86 

no 

Bclar 

Midseusoii ... 

17 

2 

24 

10 

2 

0 

9 

2 

0 

12 

2 H 

81 

m 

Eurts Early 

Early 

15 

0 

24 

15 

1 

20 

13 

1 

12 

14 

2 19 

100 

100 

lUirtH Early 

Early 

15 

3 

4 

13 

1 

4 

14 

1 

12 

14 

1 26 

100 

100 

Algerian...' 

Late 

14 

2 

8 

9 

1 

12 

9 

2 

24 

11 

0 24 

77 

87 

Guyra 

Midseaaon ... 

15 

1 

12 

10 

0 

0 

U 

1 

12 

12 

0 27 

03 

96 

Burts Early 

Early 

14 

3 

12 

12 

2 

16 

12 

0 

8 

13 

0 21 

100 

100 

Burts Early 

Early 

15 

0 

16 

11 

3 

4 

12 

1 

12 

13 

0 11 

100 

100 

Eactilan 

Midseason ... 

11 

0 

8 

s 

0 

0 

8 

0 

s 

9 

0 5 

69 

96 

Palestine 

Early 

12 

3 

4 

10 

2 

8 

7 

3 

12 

10 

1 17 

85 

* 

Burts Early 

Early 

14 

0 

0 

13 

3 

4 

H 

3 

20 

12 

0 27 

100 

100 

Burts Early 

Early 

16 

1 

4 

13 

0 

0 

10 

1 

12 

13 

0 24 

1 00 

100 

(Jjilgeo 1 

M‘i<lseaHon ... 

13 

3 

8 1 

7 

2 

24 


0 

8 

i 

1 23 

72 

* 


* Planted in 1930 only. 


would bo oxpootod, owin^- to the low rainfall in tlui spring’, the early matur- 
ing wij’iotios gave the best hay returns. The average result.s for five years indieate 
that tho early maturing variety, Mulga, is the most suitable for hay. 

The late maturing variety, Algerian, \vhi<‘h has given tlie best grain yields 
over the period that the experiment has been eondiadid, again yielded well this 
year, benefiting as it did by the rains in Oetober, whicdi ('ame too late for the earlier 
maturing varieties. 


FIELD EXPERIMENTS WITH WHEAT, J930. 

SALMON GUMS EXPERIMENT FARM. 

I. Tjio^mas, Superintendent of Wheat Farms, imd 
L. G. Skinok, Farm Manager. 

The I’ainfall for the gieater part of the past season was favourable for trie 
gruv. til of the wheat crops. The heavy rains whii'h fell in Marcdi facilitated the 
jtre;)aration of a good seed bed in addition to assuring reserves of moisture in the 
Mibsoil. Seeding ojierations were carried out under ideal conditions, and the ger- 
iihnation of the sical was excellent. Favourable growing conditions continued 
until the end of August. Light falls were recorded during S(g)teraber, but the 
ero}»s did not derive full advantage from these because of the drying winds which 
\'.ere later experienced. 

The monthly rainfall, as recorded at the farm for both yegrs 1930 and 1929, 
togetiier with the average for the past 12 years as recorded at Salmon Gums, one 
mile distant, is as follows: — 



.lOTl. 

Feb. j 

Mar. 

Apl. j 

firowing l‘erlo'lR. j 

Nov, 

I>e(. 

Total 

for 

year. 

May.j 

June. 

1 

Aug. j 

Sept.j 

Oet. j 

Total, j 

At Tarm, 1930 ... 



312 

1 

162 

269 

156 

92 

230 

73 

17 

837 

14 

298 

1,623 

At Farm, 1929 ... 

106 

65 

73 

26 

125 i 

207 

1.59 

163 

21 

35 

710 

150 

43 

1,173 

Average, 1926-30 ... 

33 

35 

203 

99 

333 

113 

139 

167 

80 

88 

720 

40 

74 

1,204 

Salmon Cums Town, 















1919-30 

29 

46 

128 

113 

105 

151 

132 

141 

110 

113 

812 

75 

98 

1 ,301 
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The area oii which the experiments were planted originally carried silver 
mallee, silver bark, tea tree and other light mallee, and was cleared in 1926, fal- 
lowed 1927, and cropped in 1928. in preparation for the planting this year it 
was j)loughed to a depth of 4in. with a disc-cultivating plough in June- July, 1929, 
cross ploughed in Noveinbei*, springtyne cultivated in January, and prior to seed- 

TIME OF SEEDING EXPERIMENT. 

The o))ject of this experiment is to determine the most suitable time for 
]>! anting the wheat crop. 

Two varieties were used, the midseason variety, Nabawa, being sown in mid 
April, May, and June, and the ejjrly variety, Gluyas Early, in mid May, June, and 
July. 

Immediately irrioi* to each planting, all plots not then ])lanted received n 
further cultivation with a springtyne implement. 

Germination was good throughout. 

Timk of SKKOINO KXI’EIUMKNT. 


^'ari(•ty• Niihawn, SuptrphoMpliatr* •1121b. por acre. S(M‘d- iter acre. 




Computed N ield-4 per Acre. 



Average 

Per- 

A verage 

i'er- 










Yiold.s 

(tentage 

'Nield.8 

centage 

planted. ; 




1 





per acre, 

V'iehls. 

Iier acre, 

VieldH, 

1 

See. 1. 

1 Sec. 

-• 

1 

1 Sec 

. 4. 

[ See. 

5. 

1930. 

1 930. 

1928-30. 

1928-30 


bus. lb. 1 

bllK. 

lb. 

1)118. lb. 

l>ns. 

ib. 

bus. 

lb. 

bus. Ib. 

n/ 

bus. ib. 

(./ 

April 12tli 

K) 0 

10 

0 

1 0 24 

14 

H 

17 

20 

1 5 58 

105 

14 14 

107 

May 12th 

15 20 

10 

10 

14 24 

i:{ 

30 

10 

40 

15 15 

100 

1 3. 20 

100 

June im.h 

10 0 

10 

8 

1 0 24 

0 

44 

10 

50 

10 14 

07 

7 41 

58 


Variety — Oliiyas Karly. SiiperpVi(»spluit.e - 1121b. per acre. Seed 4rdb. per acre. 


eianl ('d. 


14tb .Imie 
14th May 
14th .hily 


( oinputed \ icRIh per Acre. 


1 Sec. 1. i 

1 Sec. 

2. 


1 

! 

1 

Sec. 4. 1 

Sec. 

,v 

bus. lb. 

bus. 

lb. 

bus. 

lb. 

bus. lit. 

bus. 

Ib. 

1 5 20 

15 

20 1 

15 

4 4 

10 24 

15 

20 

19 28 

18 

48 

19 

30 

20 0 

10 

20 

11 28 

12 

10 

11 

30 

13 12 

11 

20 


Average 
Yields 
per acre, 
1930. 

PCM'- 

c(mtag(“ 

fields. 

1930, 

1 Average 
Yields 

1 ])(*r acre, 
1928-30. 

I'er- 

centag(^ 

Yields. 

1 928-30. 

bus. lb, 

1 5 38 

70 

bus. lit. 
12 9 

0/ 

^70 

19 

20 

100 

17 27 

100 

11 

58 j 

02 

9 32 

55 


This experiment again demonstrates that the yields of both early and mid- 
season varieties are ('onsideraljly reduced when the crop is planted later than the 
month of May. 

The Seeding ("aleiidar for the Esperancc Wlieat Area, in which this farm 
is located, is as follows : — 




Northern. 

Central. 

Southern. 

Variety. 

Maturity. 

Beote, Kumarl, 
Dowak and 
Salmon Goms. 

Circle Valley, lied 
Lake, Grass 
Patch. 

Treslove, Scaddan, 

Yandilla King 
Nabawa 

Gliiyas Early 
Noongaar 

Late 

Midseason ... 
Early 

Very Early... 

April 15 to May? 

1 May 1 to 21 ... 
May 21 to 31 

April 1 to 15 ... 
April 15 to May 7 
May 1 to 21 

May 21 to 31 ... 

1 

Ajiril 1 to 21 

April 21 to May 21 
May 10 to 21 
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RATE OF SEEDING EXPERIMENT. 

This experiment is conducted to determine the most i)rofitable rate oi' seed- 
ing the wheat crop. 

Two varieties were used, Nabawa, re|)resenting the i‘ie(‘ stoolim; vai ieties, and 
Noongaar, representing the sparse stooling varieties. 

The results obtained are set out below: — 

Hate of Seehing Exi*ei:imk\t. 

Planlcd oil Ilth May, lOUO. Variety- -Nabawa. . Superpliuspliatt^- -].I2lb. per acre. 


Hate of Seed ]Kn‘ 

Computed "Vields per Acre. 

Avera^?e 

Yields 

l^er- 

ceiit-aue 

AveraRC 

Yields 

Per- 

eontage 

acre. 

See. 1. 

See. 2. 

See. 3. 

•See. 4. 

Sec. 5. 

per aero, 
1930. 

Yields, 

1930. 

per acre, 
1928 '30. 

Yiold.s, 

1928-30. 

30lb 

bUH. lb. 

12 40 

bus. lb. 
12 24 

bus. lb. 
14 10 

bus. lb. 
14 40 

Iius. lb. 
12 24 

bus. 11). 
13 IT 

'/o 

90 

bus. 11). 
11 13 

0 / 

/o 

94 

451b 

14 40 

1 4 40 

J 4 32 

15 20 

14 10 

14 

42 

1 00 

1 1 54 

100 

(iOIli 

14 48 

13 4 

15 28 

15 44 

13 30 

1 i 

32 

99 

12 0 

102 

Planted on 14th May. 1930. 


Variety — 

NooiiKaai 


Superpb 

(spliate— 

1121b. per acre. 

Hate of SiM'd 

Compiiteil 

Yields per Acre. 


A verafi(' 
Vicjils 

I’er- 

eentape j 

AveiiiRc 

\’ie!ds 

Ccr- 

eentngc 

per acre. 

See. 1. 1 

( 

See. 2. 1 

See. 3. 1 

See. 4. i 

See. 5. 

l)er aei'c, 

1 930. 

Yields, i 
1930. 

per acre, 
1928 -30. 

A’ i elds, 
1028-30. 

1 

301 b 

lills. Ih. j 
... ..4 1 

l)US. lb. 

12 50 

bus. lb. 

0 30 

bus. lb. 

1 1 20 

hu.s. lb. j 
7 20 1 

bus. 11). 

1 0 .1 1 

i ‘79 

bins. lb. 
11 4 

0) 

1)2 

4rdb 

12 48 

1 2 50 

4 

12 24 

i:: 4 i 

12 51 

I 100 

1 

12 3 

100 

(iOlb 

12 10 1 

1.3 .52 

1 1 30 


.S 50 i 

1 1 

50 

92 

11 ‘AH 

! 00 


These results, as was the ease the previous y(‘ar, indicate^ tliat little* or no ad- 
vantage is derived from planting more than 45 lbs. of seed per acre. 


TIME OF .M^PrdCATJON OF SUPERPHOSPHATE EXPERIMENT. 

This experiment i.s eondneted in order to determine whether, when apply- 
ing hea\\v dressings of superphosphate, it would be protit able to apply part or 
all of the fertiliser when cultivating the fallowed land in late summer or early 
autumn, thus allowing seeding operations to be exi^edited. 

The. tabulated results for 1930, together with tlie a^erages for the previous 
years, arc as follow: — 

Time ok AI'KI.Ii ATION ok SUKEK IM'OSrHATK KxrElilMKXT. 
riantcd on uth May, 1930. Varioty '-Nabawa. Seed- i)cr acre. 


Time of Application 
of Superphosphate, 



Coinpiited A’ields per Acre. 

III! 



1 

... 

Average 
A' i elds 
l)t’r acre, 

Per- 

e(mlage 

Yields, 

Averiige 
A'ii'lds 1 
per a ere, 

l»er- 

eentage 

A’ield.s, 


See, 

, 1. 

1 See. 2. 

L 

1 See.. 3. 

See. 4, j 

See. 


1030. 

1030. 

i 

1028 30. 

1 028-30. 

1501b, in Mareb ; 75 

lb. at seeding 

bus. 

lb. 

bus. lb. 

bus. 11). 

i bus. lb. 

l)us. 

lb. 

bus. lb. j 


I)iis. U). 

)>/ 

14 

40 

15 28 

15 20 

17 20 

14 

50 

1 5 33 j 

nil 

14 14 i 

103 

2251b. in March 

15 

52 

14 8 

14 40 

14 50 

15 

28 

1,7 1 j 

100 

13 40 1 

j 100 

7511). in March ; 150 

lb. at seeding 

14 

24 

15 52 

17 3fl 

14 40 i 

14 

24 

in 23 ! 

102 

14 37 i 

109 


The average results for the three years the experiment has been conducted 
shoAv that the yields are decreased when a portion of the fertiliser is not ap- 
plied at seeding time. 
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RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

This experiment has been modified, and is now divided into two sections. 
This allows of the introduction of a plot receiving no superphosphate, and one 
receiving 300 lbs. per acre;. The object of the experiment is to determine the 
most profitable amount of superphosphate to apply to the wheat crop. 

IlATK OF appli(;ation of Superphosphate Experiment No, i. 
rianted on 7th May, 1930. Variety— N aba wa. Seed— 451b5>. per acre. 


Bate of A Implication of 
Siii>erphoKphate per 
nc^(^ 


30011). ... 
15011). ... 
2251b. ... 


Conipnted 

Yield per Aero, 


Average 
Yields 
per acre, 
1930. 

I’cr- 

ceutiiRc 

Yields, 

1930. 

A vcnige 
Yields 
per .acre, 
1929-30. 

Per- 

centage 

Yields, 

1929-30. 

Sec. 1. 

See. 2. 

.See. 3. 

Sec. 4. 

Sec. 5. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. Ib. 

bus. lb. 

bus. lb. 

"/ 

bus. lb. 


14 40 

15 28 

14 40 

15 12 

10 16 

15 15 

■ 1)8 

14 10 

100 

15 12 

15 44 

1 5 12 

14 32 

17 4 

1.5 33 

100 

13 20 

100 

1 4 32 

13 41 

15 4 

15 52 

14 40 

14 46 

95 

14 27 i 

108 


|{,at;': of Aim'LI ’ation of s^rpKHP:^osp.^ATE Exfkri.ment So. 2, 

Planted on 7tli May, 1930. Variety- -Nabawn. Seed- -4511), per acre. 


Kate of Appiieat ioji ot 


Coni puled Yield per Acre. 


A veragp 
Vu.lds 

Per- 

centagi' 

1 Yields. 
1930. 

Average 

N’ields 

P<*r- 

ceiitagc 

Yields, 

1929-30. 

Sup^-ndiospliat)* per 
acre. 

Sec. 1. 1 


See. 3. j 

Sec. 4, 

Se<’, 5. 

iper acr»*, 
1930. 

per acre, 

1 920-30. 

No Su])erpbospbnt(- ... 

bus. ll). 

0 50 

I/US. 11.. 

9 20 

bus. II.. 

8 0 

bus. lb. 

8 0 

bus. li). 

8 5t> ! 

bus. 1!). 

8 14 

59 

bus. 11). 

0 37 

45 

i5oibs 

13 52 

14 0 

1 3 30 

14 8 

13 52 

1 3 54 

100 

1 1 45 ‘ 

100 

761b 

12 32 

12 IH 

12 48 

13 44 

n 36 

12 42 

91 

1 3 32 

92 


These results, which are for two years only, show that the yields are in- 
creased when heavier rates of superphosphate are applied. 

With the present value of wlieat, however, applications in excess of 112 lbs. 
appear to cease to be profitable. 


SEASONAL PLANTING EXPERIMENT. 

The objects of this experiment are: — ' 

1. To ascertain the mo.st suitable month to plant the late, midseason, early 
and very early maturing varieties of wlieat. 

2. To determine the most prolific of each of the above types. 

To meet the re<iuirements of the experiment three sections were made, 
viz. : — 

(a) Section 1, planted in April, representing early planting. 

(b) Section 2 , planted in May, representing niidseason planting. 

(c) Section 3, planted in June, representing late planting. 

Each section planted in its respective month was repeated five times, all 
plots being eventually harvested for gi*ain. 

The standard midseason variety was planted in the control plots in all 
Sections. 
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The land on which the experiment was planted was ploughed with a disc- 
cultivating plough in June- July, 1929, cross ploughed in November, and culti- 
vated in January with a springtyne implement. It was again given a spring- 
fyne cultivation in April. The May and June plots were cultivated and cross 
cultivated and harrowed in May to destroy the self-sown wheat and oats. The 
June plots received a further working prior to seeding, which took place on 
21st June. Germination was good in all plots, but the growth of the June sec- 
tion was very slow and backward. The following are the results: — 

SEASONAL PLANTING EXPERIMENT. 

Ai'RiL Planting. 

Seed— 451b. per acre. l‘lanto<i on 18th April, 1980. Stiperpliosphato- -1 121b. per ncrc. 






I'omputed Yield per acre. 




Aver- 

Aver- 













A ver- 

age 

age 













age 

per- 

per- 


Maturity, 











yield per 

ccritago 

c('ntago 



Sec. 

1. 

Sec 


Sec 

3. 

Sec. 

4. 

Sec. 

5. 

acre, 

1930. 

yield per 
acre. 

yield per 
acre, I 














1930. 

1928-30. 



bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus, lb. 


"n 

Yandilla Xing 

J.iatc 

18 

40 

18 

10 

19 

52 

10 

48 

20 

0 

18 43 

1()4 

88 

Nabawa 

Midscaaoii ... 

15 

20 

17 

28 

18 

10 

19 

4 

19 

28 

17 5') 

100 

100 

Sutton 

laite 

18 

48 

18 

50 

18 

50 

19 

20 

20 

50 

] 9 2 ; 

108 


Rcnciibbin 

Midseaaon ... 

20 

8 

21 

52 

24 

32 

22 

21 

23 

28 

22 ‘^9 

120 


N abawa 

Midseason ... 

15 

28 

17 

44 

18 

8 

18 

40 

19 

4 

17 li) 

100 

ilk) 

Uliiyas Early ... 

Early 

14 

0 

10 

48 

13 

30 

12 

48 

15 

12 

1 1 29 

81 

84 

Noongaar 

Xi'.ry Early 

13 

20 

12 

8 

12 

50 

12 

0 

13 

30 

1 2 IS 

71 

1 *74 

Nabawa 

Midaeaaon ... 

15 

52 

19 

20 

18 

56 

19 

20 

ir. 

32 

1 8 0 

100 

100 


" Average 2 years, 1929-30. 


In this section the late maturing variety, Sutton, and the midseason variety, 
Beiicubbin, which have been tried for the first time this year, have given encour- 
aging results. The average results for the three years during which the experi- 
ment has been conducted indicate that for April planting the standard mid- 
season variety, Nabawa, is most suitable. Early maturing varieties are obviously 
unsuitable for early planting when intended to be harvested for grain. 


May rUmtinT, 

V Phintocl on 19th May, 1930. Seed- -45lb. per acre. Superphos}»bate — 1 1211 v, per acre. 


1 


Variety. 

Maturity. 


Comiaited Yields per Acre. 


5. 

A verage 
Yields 
per acre, 
1930. 

I'cr- 

centago 

Yields, 

1930. 

Per* 

ee?itage. 

Yields 

1928-30. 

Sec. 1. 

See. 

2. 

Sec. 3. 

Sec. J. 

Sec. 



bus. 

lb. 

bi ; 

Ib. 


lb. 

bus. 

lb. 

bus. 

lb. 

bus. 

11). 

_ 


Yandilla King 

J.ate 

12 

8 

10 

40 

10 

50 

12 

48 

12 

48 

14 

10 

90 

78 

.Nabawa 

Midseason ... 

13 

30 

19 

4 

10 

50 

14 

56 

14 

16 

15 

40 

100 

100 

Sutton 

I/ate 

12 

24 

l'> 

28 

13 

52 

12 

32 

12 

0 

13 

15 

84 


noncubbin 

Midseason ... 

18 

10 

21 

12 

18 

48 

10 

40 

10 

48 

18 

21 

109 

♦ 

Nabawa ... 

Midseason ... 

18 

16 

19 

20 

17 

28 

15 

20 

13 

44 

16 

50 

100 

100 

Carrabin ...* 

Early 

10 

40 

18 

24 

10 

10 

13 

44 


8 

15 

2() 

92 

93 

Merredin 

Early 

20 

4.8 

22 

0 

19 

4 

10 

40 

18 

32 

19 

25 

107 

106 

NabaM’a 

Midseason 

19 

30 

19 

52 

18 

10 

16 

56 

16 

16 

18 

! 1 

100 

100 

(Uuyaa Early ... 

Early 

19 

52 

20 

0 

19 

4 

18 

48 

17 

52 

19 

7 

105 

100 

S.H..I 

Early 

18 

40 

18 

48 

10 

8 

17 

36 

10 

40 

17 

34 

90 

9.5 

Nabawa 

Midseason ... 

18 

40 

19 

52 

16 

32 

20 

40 

15 

36 

18 

10 

100 

• 100 

Gecralylng 

> ery Early 

18 

24 

19 

4 

16 

60 

17 

44 

13 

36 

17 

9 

94 

96 

N oongaar 

Very Early... 

19 

12 

18 

24 

18 

24 

16 

40 

12 

50 

17 

7 

95 

101 

. « • 

Midseason ... 

21 

30 

19 

52 

10 

24 

15 

28 

17 

12 


0 

100 

100 


Planted 1930 only. 
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In this section also the variety, Bencubbin, gave very satisfactory results, 
whilst the late maturing varieties, Sutton and Yandilla King, yielded less than 
the controls. Tlie results of the early maturing varieties, Merredin and Gluyas 
Early, indicate their suitability for planting during the month of May. 

Jiine Planiinf/. 


on 21st .Tunc, Seed — per acre, Siiperphosphate -1121b. per acre. 





( oinputei 

Melds per Acre. 



1 AveraKo 

Per- 

Per- 













Vie 

ids 

centage 

centage 

Viirij'ty. 

Maturity. 











per acre, 

Yields, 

Yields, 


So<- 

1. 

Soc. 


Sec, 

3. 

Soc 

1. 

S('C. 


1 930. 

1930. 

1928-30 



i)llS. 

lb. 

bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

bus. 

11). 

l)Us. 

lb. 

O' 


Bencubbin 

Midseason ... 

12 

24 

12 

40 

14 

24 

14 

48 

14 

0 

13 

30 

I'lf) 

• 

Nabawti 

Mid season ... 

10 

40 

11 

20 

11 

44 

13 

36 

12 

8 

11 

.54 

100 

100 

Cam bin 

E.'irly 

10 

1) 

11 

12 

10 

16 

12 

8 

11 

20 

10 

.59 

92 

94 

Merredin 

Early 

10 


12 

10 

10 

48 

12 

8 

10 

24 

1 1 

18 

94 

101 

Nabawa 

Miilseuson ... 

11 

3(; 

12 

."iO 

H 

28 

12 

16 

11 

62 

12 


1 00 

1 00 

(Huyas KaiTv 

Early 

13 

12 

12 

4S 

10 

8 

11 

12 

13 

36 

12 

11 

101 

109 

... ■ ... 

ICarly 

H 

40 

10 

32 

9 

12 

10 

8 

t) 

.52 

9 

41 

77 

83 

Nabawa 

Mid season ... 

! 12 

id 

13 

4 

11 

36 

13 

4 ! 

12 

48 

12 

34 

100 

100 

Geeralylru/ 

Very Early 

10 

32 

10 

40 

H 

48 

9 

36 

1 1 

20 

10 

! 

81 1 

9,5 

No()n«.aar 

\ »‘ry Early 

13 

12 

12 


10 

.32 

12 


13 

20 

12 

24 

98 

112 

Nabawa 

M'idseason ... 

10 

0 

12 

r>() 

n 

8 

12 

48! 

12 

48 

12 

! 

1 00 

100 


* riantea 1930 only. 


The new \'ariety, Bencubbin, again gave the best returns, but it must be 
remembered that this is the lirst year it has been tried. Over the period which 
the experiment has been conducted, it has been demonstrated that if it is 
necessary to prolong the seeding into June, it would be safer to use the very 
early maturing variety, Noongaar, or the early variety, Gluyas Early. Attention 
is drawn to the cr)mparatively low yields of all varieties in this section to the 
yields in the section planted in May. This confirms the conclusion advocated, 
viz., that the yields are moi’e satisfactory when the seeding is coinpld-cd during 
the month of May. 


FIELD EXPERIMENTS WITH WHEAT, mO. 

YILGARN EXPERIMPINT FARM. 

I. Thomas, Superintendent of Wheat Farms. 

Since (U'opping o[)e]’ations Jiave been carried out at tJie farm (tliese commenc- 
ing in 1929), the I’ainfall durinu' the growing periods has been lielow that of the 
average for Soutliei'ii (h*oss (a distance of 8 miles West) for the past 40 years. 

The monthly registrations at the faian for 1930, together with the average for 
the past three years, and the average as I’ecoided at Southern Gross for the past 
40 years are set out hereunder: — 









(IroAving l»i 

eriod. 





Total 

for 

year. 


.laii. 

Eel). 

1 Mar. 

A pi. 

May. 

j.lune.j 

duly. 

Aug. 

j Sept. 

j Oct. 

j Total. 

.\ov. 

Dee. 

1930 


167 

62 

209 1 

87 

229 

88 

110 

45 

9 

r.6s i 

10 

173 

1,189 

Average 3 years ... 
Southern CTross aver- 

43 

95 

58 

86 

, 177 

150 

104 

1 ' 

31 

25 

,565 1 

101 

77 

1,025 

age^ 40 ye.ars ... 

49 

61 

107 

79 

138 

141 

145 

110 

80 

61 

67;5 

I G 

46 

1,060 


Following good rains during the months of February and March, copious 
rains were experienced in April, resulting in the subsoil becoming well supplied 
with moistiu'e. These April rains caused seeding operations to be delayed, but after 
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the first week in May no further rain was recorded during that month, which en- 
abled seeding to be proceeded with without interruption. Some anxiety, however, 
was caused by this prolonged dry period, as it was feared that malting of the seed 
would occur in the crops sown after the middle of May. This anxiety was relieved, 
by rains early in June. During the remainder of tliat month fiuther 
good rains were record(;d and owing to the mild climatic conditions which prevailed 
‘during July and August, the crops made vigorous growth. Ihil'ortunately these 
favourable growing conditions did not continue into September. During this month 
the rainfall was scanty and several severe frosts occurred, combined Avith hot dry- 
ing conditions during the day, which affected tlu? crops. Little or no rain was 
-experienced in October, so that they matured under adverse conditions, when it be- 
came apparent that the yields of earlier expectations would not he r(*alisetl. 

The land on which the experiments were conducted was originally limbered 
with salmon gum and gimlet, and was cleared in 1928. During June and July, 
1929, in preparation for planting, it Avas ploughed A\uth a disc ('ulti\^ating plough 
to a depth of 4 inches. In September it was cultivated Avith a springtyne imple- 
ment and Avas again cultivated Avith the same implement in February, after rain 
and prior to seeding. 

Unless otherwise stated, these cultural operations refer to the land on whi(di 
the exiAerirnents set out below A\'ere planted. 

TIME OF SF1:D1N(J EXPERIMENT. 

The object of this expei-iment is to determine the most suita))le month to plant 
the wheat cro]). 

Two varieties of difi'ereiit maturity were used: Nabawa, a mid-season; and 
Oluyas Early, an early -maturing variety. 

The NabaAva plots w'ere planted in mid- April, May and June; and the Oluyas 
Early were planUid mid-May, June and July. 

The April sown plots germinated after good rain on the 19th and 20th. The 
May soAvn plots of both varieties did not germinate until after rain on 2nd June. 
All plots made good early growth and stooled Avell, exc‘e|)t those planted in June 
and July. 

TIMK OF SEK. INO EXFERIMENT. 


Variety- -Nabawa. 


Superphosphate- 

-1121b. per acre. 


Seed- 

•201b. p('r 

ae-r(‘. 

IMantcd, 


Computed Yields 

per A ere. 


A \ eiage 
Viekl.s 

l‘er- 

centago 

Averatfe 

Yields 

Cer- 

(;oiita>?e 

See. 1. 

See, 2. j 

Sec. 2. 

See. 4. 

j See. 

j)er aere, 
] 020. 

Yields, 

1020. 

per aere, 

1 028-20. 

Yields, 

1028-20. 

14th April 

bus. lb. 
21 20 

bus. lb. 
21 4 

bus. lb. 
22 22 

bus. lb. 
23 20 1 

bus. lb. 
24 8 

bus. lb. 
22 22 

I'io 

bus. lb. 
IS 27 

ii’o 

14th May 

1 7 20 

18 24 

10 44 

10 44 

10 44 

18 50 

100 

ir, .-,2 

100 

JOth .Tune 

24 

7 r>2 

s 0 

8 48 

0 20 

S H 

42 

8 20 

40 


Variety- -( a uyas Early. Sn{)'?rphojplian‘--ll2!b. per acre. Soe;l- -riOlh, per arro. 




Compute. 

d Yields 

per .\erc. 


Averaee 

A'ields 

Per- 

(•(Uitai'e 

\ \’erau;e 
Yields 

Por- 

eentaRe 

Plauted . 

See. 1. 1 

See. 2. 

1 Sec. 2. ' 

j See. 4. 1 

Sec. 5. 

per aere, 
1020. 

Yields, 

1 020. 

p<ir aere, 
1028-20. 

Yields, 

1 028-20. 

14th May 

bus. lb. 
10 44 

bus. lb. 

1 0 52 

bus. lb, 
20 40 

bus. lb. 
10 52 

bus. lb. 
20 24 

bus. lb. 
20 6 

100 I 

bus. lb. 
16 45 ' 

100 

16th .luu * 

11 44 

12 32 

12 44 

14 56 

1 4 22 ' 

12 20 

67 

10 53 

65 

I5th July 

4 22 

4 24 

4 16 

2 50 

2 4 

2 50 

10 

4 10 

25 
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The results this year and the average results over the three years the experi- 
ment has been conducted, show that it is of advantage to plant the mid-season 
variety, Nabawa, during April rather than in May. By delaying planting until 
June, unprofitable returns can be expected. 

Both this year’s returns and those of the three years’ average show also tl;at 
early maturing varieties are most prolific when sown in May, and that the yields 
decrease considerably should planting be delayed after tliis month. 


RATE OF SEEDING EXPERIMENT. 

The object of this experiment is to determine the most economic rate of seeding 
with (a) a mid-season free stooling, and (b) an early and sparse stooling variety. 

For the former the variety Nabawa, and for the latter the variety Noongaar, 
were used. 

The germination was good on all plots after rain early in June, aiid owing to 
the mild climatic conditions which prevailed good growth was made. The g\‘iieral 
appearance of all crops was very even, and no difference in yield was apj)ai'ent to 
the eye. 


f ■ 

p]ontftl on .'ah Mny, 1930, Variety- -Nabjn^a. Snpcrpliospimte — 112JI). per aero. 


Jlate of Soed 

Computed Yields* ])er Acre. ‘ 

Average 

Yields 

Per- 

centage 

Yields, 

1930. 

Average 

Yields 

! 

J’er- 

ctmtage 

Yields, 

1928-30, 

per Acre. 

Sec, 1. 

I Sec. 2. 

1 I 

1 Sec. 3. 

Sec. 4. 

.Sec. .5. 

per acre, 
1030. 

per acre, 
1 928-30. 

221b 

bus. lb. 
19 12 

bus. lb. 
17 4 

bus. lb. 
19 20 

bus. lb, 

1 21 4 

bus. lb, 
17 12 

bus. lb. 
18 40 

, 

100 

bus. lb. i 
17 17 

<>/ 

100 

421b 

20 8 

17 28 

20 10 

1 8 Mi 

17 20 

18 50 

100 

17 14 

100 

3511) , 

17 36 

17 30 

19 4 

19 12 

17 44 

18 14 

97 

10 38 

90 


planted on ir,th May. 1930. Variety — Xoongnar. Superpho^>phate — 1121b. per aero. 


Pate of Seed 


Cornputcxl Yield.» per Acre. 


Average 

Yields 

Per- 

centage 

Yields, 

1930. 

Average 

Yields 

Per- 

centage 

Yields, 

1928-30. 

I>er Acre, 

See. 1. 1 

Sec. 2. 

Sec. 3. j 

Sec. 4. 

Sec. 5. 

l)er acre, 
1930. 

per acre, 
1928-30. 1 

-2lb 

bus. lb. 
20 40 

bus, lb. 
21 12 1 

luis. lb. 
21 44 

bus. lb. 
23 4 

bus. lb. 
23 44 

bus. lb. 
22 5 

ifio 

1 

bus. lb. 
14 27 

102 

421b 

21 44 

21 28 1 

22 50 

22 0 

22 40 

22 10 i 

100 j 

14 13 

100 

85lb 

21 12 

21 12 

22 0 

22 32 

20 10 

21 20 

97 

1 4 14 

100 


The average results for the past three years in the early and sparse stooling 
variety section show very little variation, although the lowest rate has a slight ad- 
vantage. The variation this year in the rate of 35 lbs. per acre cannot be accounted 
for. 


In the free stooling variety section the results are somewhat similar, and here 
again the variation in the rate of 35 lbs. per acre cannot be accounted for. It 
^OWs, however, the necessity for continuing the experiment for a number of years 
blefore arriving at definite conclusions. 
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RATE OF APPLICATON OF SUPERPHOSPHATE EXPERIMENT. 

The object of this experiment is to determine the most economical rate to apply 
superphosphate to the wheat crop. 

In 1929 it was decided to enlarge this experiment so as to ascertain in what 
proportion a greater rate of superphosphate, np to 300 lbs., would affect the yield, 
although it was not anticipated that it would he profitable to apply that (luantity. 
It was also decided to include a zero plot having no sut)er phosphate. 

In order to preserve tlie three-plot system this experiment was divided into 
two sections, in each of which, ])lots treated with 150 lbs. of superphosphate per 
acre were regarded as ('ontrols. Thus in Section 1 the rates of 300 lbs. and 225 lbs. 
per acre were compared with tlie control rate of 150 lbs. per acre, and in Section 2 
the rates of no superphosphate and 75 lb. were compared with tin? control rate. 

Kate of Ai*pi4CATion of .Superphosphate Experiment, No. 1. 


planted on 7th May, 1030. Variety — Gluyas Early. Seed— 301b per acre. 


IMto of Application 
of Superphosphate 
per Acre. 

Computixl 

Yields ])or Acre. 


A vera«e 
Yields 
per iiere. 
1930. 

i’er- 

c(uitau:e 

Yields, 

1030. 

A verace 
^■ie!dH 
per aere, 
1020-30. 

Per- 
ce Ufa qe 

N ields, 
1020-30. 

Sec. 1. 1 

1 Sec. 2. 1 

1 S(*c. ‘}. 

Sec. 4. 1 

1 Sec. 5. j 


bUK. lb. 

l)U.S. 11). 

I)IH. lb. 

bus. lb. 

1 

bus. lb. 

l)US. lb. 

0/ 

] 

bus. lb. 

C);, 

30011) 

22 .')0 

22 24 

21 52 

21 4 

20 32 1 

21 40 

103 

13 IS 

03 

l.'>0lb 

24 .')() 

22 0 i 

20 32 

10 52 

18 48 

21 14 

100 

14 21 

100 



22 40 

1 0 I 

20 .50 

21 12 

1 0 28 

21) 10 

07 

1 3 20 

03 


Kate ok Api-lu ation ok srrpERPiiosPn.ME Experiment, Xo. 2. 
riant ed on 7th Mny, 1t»30. A ariety- -(;hiyas ICarly. So('d -30U), per aero. 


Hate of Application 
of Superi)hospli:iti 

1)01' Atr(*. 

( ompubMl Yields per Acre. 

,4v('ra|ie 

Yields 

Per- 

eiuitase 

A ver.ayt? 
Yiekls 

Per- 

(■(Mitaae 

See. 1. 

1 Sec. 2. 

1 Sec. 3. 

1 Sec. 4. 

See. 5. 1 

l)er aere. 
1030. 

Vickis. 

1030. 

per acre, 
1920 - .30. 

Yields,. 

1020-30 

No superphospbate ... 

bus. 11). 
15 28 1 

l)U.s. lb. 

1 1 1 m 

bus. lb. 
13 12 

bus. lb. 
14 24 

bus. lb. 
1-5 4 

1)US. 11). 

14 5 

02 

I)US. II). 
10 17 

01 

ir>oib 

22 8 

22 8 

23 20 

21 44 

23 44 

22 37 

100 

1 0 55 

100 

75lb. 

12 8 

20 8 

20 8 1 

i 

1 U 20 

18 40 

IS .3 i 

80 

14 12 

84 


The average results for the two years the experiment lias been (‘onducted show 
that increased yields are obtained when superphosphate is applied up to 150 \h?i 
tier acre. 

With the prevailing jirices of wheat, however, the imiximiim prohtabh^ rate 
of application appears to be readied when 100 to 112 lbs. is ajipliod. 


TIME OF APPLKhVTlON OF SUPERPHOSPHATE EXPER Ii\I ENT. 

The object of this experiment is to determine whetlier, when heavy dressings 
of superphosphate are applied, it would he profitable to ap]))y part or whole of the 
amount when cultivating the fallowed land during the late summer and early 
autumn. 
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For the purpose o£ the experiment, three plots were rocpiired, and the various 
rates and times of application of the superphosphate are shown in the accom- 
panying table of results — 

TIME OP Application of Superphosphate Experiment. 

Planted on 7tb May, 1030. Vurioty — Gliiyas Early, Seed' — 3011). per acre. 


Time of Application of 


C'oitipided Violds 

per Acre. 


Average 

Yields 

1 

Per- 
ce ntage 
Yield)*, 
1930. 

A verago 
Yields 

Per- 

centage 

Yields, 

1928-30. 

Superphosphate. 

Sec, 1. 

Sec. 2. 

Sec. 3. 

See. 4. 1 

1 Sec. .5. 

per acre, 
1930. 

per acre, 
1928-30. 


bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

1 bus. lb, 1 

% 

bus. lb. 

% 

15011). at seedi 112 : 7.51 h. 
in March 

20 5fi 

18 .50 

19 12 

20 24 

21 44 

20 

14 

104 

17 7 

109 

2251b. ill March 

IS 24 

19 30 

19 4 

19 28 

20 24 

1,. 2;i 

100 

1.5 

11 

100 

751b. at peediiiji; ; 15011). 
in M’arch 

17 30 

15 .52 

19 12 

20 48 

20 40 

18 

50 

j 97 

10 

14 

103 


The results for last year, and also the average for the three years, confirm the 
previous conclusion, vi/.., the yield.s can he expected to decrease as the proportion 
of superphosphate applied at .seeding time is decreased. 


SEASONAL PLANTING EXPERIMENT. 

The objects of the experiment an*; — 

(1) To ascertain the most suitable month to plant the Mid -season, l^jarly and 

Vei’y Early maturing varieties of wheat ; 

(2) To determine the most prolifie ot* each of the above types. 

To meet the i-equireinents of this experiment, three sections wane needed, 

viz. : — 

(a) Section 1, planted in April, representing Early planting; 

(h) Section 2, planted in May, representing Mid-season jdanting; 

(c) Section 3, planted in flune, representing Jjate i)buiting. 

Each section planted in its lespedive montli was repeated five tim(*s, all plots 
being eventually harvested foi* grain. 

April Planting.— At the time of planting, the soil was in an excellent and moist 
condition, and coiisecjueiitly a good germination resnlteci. Althougli reiardial dur- 
ing the latter part of May all the plots made strong growth dining the early winter 
months. The early maturing variety Noongaar came into ear during Jvdy. 


Seasonal flantino Experiment. 

April Planting. 

Plautod OH Hlth Ai)ril. Seed- -:>OIl). per acre. Superphosphate — 1121b, per acre. 


Variety. 

Maturity. 

Coinpiited Yield per Acre. 

Average 
Yields 
per acre, 
1930. 

Average 
per- 
centage 
Yields 
per acre, 
1930. 

Average 
per- 
centage 
Y^iold 
per acre* 
1928-30. 

Sec. 1. 

Sec 


Sec 

3. 

Sec. 

4, 

Sec. 5. 



bus. lb. 

bus. 

11). 

bus. 

lb. 

bus. 

lb. 

bus. lb. 

bus. lb. 

O' 

% 

Noongaar 

Very Early... 

1 28 

0 

50 

1 

52 

1 

52 

1 28 

1 31 

lo 

76 

N’abawa 

Mid season ... 

10 0 

13 

28 

10 

10 

13 

30 

17 20 

15 20 

100 

100 

AJluyns Early 

Early 

10 50 

9 

44 

11 

20 

8 

40 

10 56 

10 19 

07 

SB 

lleneubbin ... 1 

Mid season ... 

19 20 

20 

0 

19 

28 

19 

4 

21 4 

19 47 ; 

132 


JS’abawa 

Midseasoii ... 

14 40 

14 

48 

14 

10 

15 

20 

10 0 

15 1 

100 

i’oo 
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These show in no nneertarn inanii;:* tlie ininlvisability of p1afilih<»- l)oth the 
very early and early maturing varieties during’ April should tlie resultinj>: (O’op be 
intended for pfrain. It is interestinp: to notice that very promising; results were ob- 
tained from the mid-season variety, Hentubbin, whi('li was inelnded in tliese trials 
this year for the first time. 

May Vlanting. — Allhou^h iimnediate ^termination of the se(Nl resulted, the 
{growth of the plants was retarded durinif the latter i:)art of the month, but with 
favourable (^mditions following, the plants made vijt’orous growth. 

May Pliintitty. 


Plantod oil 13tl) Miiy. Seed- -3011). per acre. Siiperphospliato -11211). per acre. 


Variety. 

Maturity. 



Computed Yields 

per Acre. 


Average 
Yield 
per acre, 
1930. 

Averages 

I)er- 

ceiitagi; 

Yield 
per acre, 
1930. 

A verage 
per- 
centage 
Yield 
per acre, 
1928 30. 

See 

1. 

Sec. 


Sec. 

3. 

See. 

4. 

See. 

5. 



buti. lb. 

bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

bus. 

11). 

<,/> 

"') 

Noongaar 

V ery Karly 

22 

50 

21 

20 

20 

50 

17 

28 

14 

8 

19 

22 

10,8 

1 13 

Nabawa 

Midscanon ... 

21 

4 

18 

8 

18 

24 

13 

52 

* 


17 

52 

too 

100 

OluyaH Karly... 

Karly 

21 

12 

18 

8 

1 9 

52 

10 

40 

18 

8 

IS 

48 

105 

107 

Boiicul)bin 

Miilseason ... 

20 

10 

20 

50 

20 

24 

10 

40 

17 

4 

19 

4 

1 0(5 1 

f 

Nabawa 

Midseasoii ... 

19 

52 

19 

4 

19 

28 

14 

24 

10 

48 

17 

55 

100 

100 

Marred ill 

Early 

22 

8 

18 

0 

17 

44 

15 

12 

10 

10 

17 

52 

100 ! 

89 

Oarrahin 

Early 

18 

40 

18 

10 

18 

0 

12 

32 

13 

12 

1(5 

8 

100 1 

98 

Nabawa 

Midseasoii ... 

14 

32 

18 

24 

10 

8 

13 

44 

IH 

10 

10 

13 

100 

100 

(teeralying 

Very Early... 

15 

28 

17 

28 

17 

20 

ll 

52 

14 

40 

1 5 

22 

95 

101 

S.H..). 

Earl y 

14 

10 

17 

20 

14 

40 

11 

28 

14 

50 

14 

32 

98 

88 

Nahawa 

Miilseason ... 

10 

48 

18 

32 

14 

10 

12 

32 

17 

52 

14 

48 

100 

[ 100 


* Discarded owing to loss of grain during harvesting. t Bencutibin planted 1930 only. 


The a\era<^e results for the three years the expeiMinent has heim (‘ondiuded show 
ihal the highest yields were' obtained from the very early maturing' variety, Noon- 
gaar, and tlie early variety (rluyas Parly, which indicates that they are (lu‘ most 
suitable varieties for the May planting. In this year’s rt'sults Ihe variety Henciib- 
hiii is also shown to advantage. 


June PI((nting . — This section sudered most by the s<‘auty rains during sio'ing, 
wliicli caused the jdants to matui'<‘ under adverse conditions. 

Jmic Planfwy. 

Pljnd('<l on 17th .luiic,1930. Seed- -3011). per acre. Supcrphosj)hate- -1 1211) ]iei acre. 


Variety. 

Maturity . 

CompuU^d Y'^iold per Acre. 

Average 
Yield 
1 )er aero, 
1930. 

Average 
per- 
centage 
Yield 
per acre, 
1930. 

Average 
per- 
eentage 
Ydelci 
•per acre, 

1 928 30. 

See. 1. 

See. 2. 

Sec. 

3. 

Sec. 4. 

See. 

5. 



bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

bus. lb. 

bus. 

lb. 

bus. 

lb. 

"o 

"o 

N oongaar 

^'ery Early 

17 

52 

17 

12 

10 

24 

18 

50 

10 

8 

17 

18 

1(53 

137 

Nabawa 

Midseason ... 

10 

40 

10 

0 

10 

24 

12 

50 

9 

12 

10 

38 

100 

100 

(iluyas Early... 

Early 

12 

48 

12 

0 

12 

40 

14 

24 

11 

12 

12 

37 

119 

117 

.Uencubbin 

Midseason ... 

13 

12 

11 

20 

12 

32 

15 

4 

10 

32 

12 

32 

131 


Nabawa 

Midseason ... 

10 

0 

8 

24 

9 

52 

10 

40 

8 

50 

9 

34 

100 

100 

Merredin 

Early 

10 

24 

8 

48 

8 

50 

10 

48 

8 

48 

9 

33 

100 

99 

f’arrabin 

Early 

13 

30 

10 

8 

10 

48 

13 

44 

12 

40 

12 

11 

117 


N aba wa 

Midseason ... 

11 

28 

8 

50 

8 

50 

13 

20 

9 

28 

10 

2(5 

100 

1()0 

Geeralving 

Very Early... 

12 

24 

8 

24 

10 

32 

15 

20 

12 

0 

1! 

44 

113 

! 107 

s.ir.j.' 

Early 

ll 

44 

8 

48 

9 

44 

10 

40 

8 

32 

9 

.54 

105 

1 92 

Nabawa 

Midseason ... 

11 

30 

(5 

48 

9 

20 

10 

32 

9 

4 

9 

28 

100 

100 


Both this year’s results and the average results for the three years show the 
variety Noongaar to be outstanding, whilst all varieties have yielded better tlnin the 
eontrol variety Nabawa. 

It is (juite evident that should it lie necessary lor the, planting seusoii to <*xtend 
later than the month of May, tiie most suitable variety to plant is Noongaar. 
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FIELD EXPERIMENTS WITH WHEAT, 

DAMPAWAH EXPERIMENT FARM. 

I. Thomas, Superintendent oi* Wheat Farms, and 
F . Gishubl, Farm Manager. 

The farm is situated 30 miles East of Perenjori, being formerly a portion 
of Karara Station, on the fringe of the Lower Murchison. 

The soil is a red friable loam, uniform in appearance, and was originally 
timbered mainly with york gum, giant mallee, karara, and mulga scrub. 

This is the first (*rop grown on this land, which was cleart^i during 1928 
and the early part of 1920. After the burn a large quantity of ashes remained 
over the whole area. It was ploughed during the winter months ( July-Aiigustl 
of 1929, with a disc cultivating plougli 3-4 inches deep. Immediately after 
ploughing it wa-s cultivated witli a s])ringlyne implement. The seed Avas planted 
with a combined cultivator drill at the rate of 45 lbs. per acre. Superphosphate 
was applied at 112 lbs. per acre. 


The following table shows the rainfall ivgistered at the farm since it was 
established, together with the number of days on which rain fell during the 
year under review. 


A' {'.Mr, 

.laii. 

rt'ii. 

Mur. 

.A pi. 


hmt'. 

(.’row 

.Inly. 

nc 1* 

All}:. 

•riod. 

S{'pt. 

Oct. 

Total. 

Xov. 

Doc. 

Total 

for 

Year. 

1928 


* 

* 

* 

104 

94 

23S 

142 

71 

34 

743 

0 

l.AO 

t 

1929 

17 

220 

04 

Mf 

207 

234 

00 

02 

18 

33 

074 

120 


1 .09.5 

1930 

— ■ 

— 

93 

123 

48 

404 

100 

93 

22 

11 

70s 

31 

54 

1,009 

No. of fulls, 1930 ... 

— 

-- 

S 

0 

- 

10 

• r/j 

10 

- 1 

f "3 ' 

4. A 

3 

3 

08 


* Ko records. t Incomplete. 


Although the rainfall during the growing period this yeai* was greater 
than; the previous year, the spring rains Avere somewhat similai', being scanty 
and insufficient for the crops to mature nonnally. 

After a very dry period from the middle of November, 1929, 93 points of 
rain were recorded in March, spread over 8 days. Both before and after this 
rain hot dry A\’eather conditions prevailed. 

1‘i'ior to the middle of Aj)ril, Avheii 123 points of rain Avere recorded, no 
moisture could be detected in the subsoil as the rain Avhich fell the previous 
month evaporated very rapidly. The regish^ations during the month of May 
were scanty and caused anxiety, as some of the crops already soavu Avere above 
ground, and show(*d signs of distress and urgent need of rain. 

Tlie continuous and copious rains during June relieved the position, re- 
viving patches of the crop on Avhich the seed had appeared to huA^e malted. 
There were, howeAer, isolated patches which were affected by the seed malting. 

Excellent groAving conditions prevailed thi'oughout July and the early part 
of August, and until the end of the third week of the latter month the crops 
looked very promising. Unfortunately the seasonable rains terminated abruptly 
at this time, resulting in the ears of the plants being unable to leave the sheath 
normally or Avilting before reaching maturity. Harvesting of the crops for 
hay Avas commenced Ibth September, and for grain on 23rd October. 
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TIME OF SEEDING EXPERIMENT. 

The object of thit^ expenment is to detennine the most suitable month to 
plant the wheat crop. 

Two varieties of different maturities were used — Nabawa, a midseason, and 
Gluyns Early, an early maturing variety. 

The Nabawa plots were planted mid-April, May, and June, and the Gliiyas 
Early were planted mid-May, June, and July. 

The germination of the seed on all plots Avas satisfactory, and plants made 
strong growth until the middle of August. From then on, due to the scanty 
rainfall, all plots shoAved signs of distress, -the plot planted in June with Nabawa 
failing to produce grain. 

The results are tabulated below: — 


A'aricty -N abiiwu. 


TIME OF SEKOINO EXPEIUAIENT. 
Superphosphaf — 1121b. per acre. 


See<I- -4511). per .'icre. 


iManti'd. 

(’oinputed A’iehls per Aero. 

Average 

Yields 

I'or- 

oontago 

A'ields, 

1 930. 

S(‘otiou 1 . 

Soot ion 2. 

Soot ion. 3. 

Seotioii 4. 

Section 5. 

])or acre, 
1930. 


bu.s. 11). 

l)Urt. 1(>. 

bus. lb. 

bus. Ib. 

bios. lb. 

bus. lb. 

'’o 

April loUi 

4 24 

5 20 

0 40 

0 40 

(i 24 

5 51 

180 

Muy 15tli ... 

2 32 

2 IS 

3 30 

3 44 

3 4 1 

3 17 

100 

Jmio 15th .' 








. A’arlcty- (Jluyas Early. 


S 1 1 por pi jospl into — 1 1 2 1 1 > . 

JKT uoro. 

S( 

'0(1- ■451b, i)cr acre. 

I’lantod. 


('ornputod Yields 

por Acre. 


.\vcrago 

A'iclds 

Per- 

ocutage 

A’ields, 

1930. 

Sootioji 1 , 

Soot ion 2. 

Soction. 3. 

j Soction 4. 

1 Section 5. 

per acre, 

1 930. 


hurt, lb. 

bus. lb. 

bus. lb. 

bins, lb. 

bus. lb. 

bus. lb. 

O' 

. o 

Juno 15th 

3 3b 

4 0 

4 40 

4 8 

2 48 

3 50 

40 

May 15th 

8 32 

0 20 

10 32 

10 8 

9 30 

9 38 

100 

July 15th 

2 40 

2 48 

3 12 

2 22 

2 0 

2 38 

27 


Although these results are for one year only and the yields obtained are 
loAv, they emphasise the necessity for planting the different maturing varieties 
at the correct time. 


RATE OF SEEDING EXPERIMENT. 

The object of this experiment is to ascertain the most economical rate at 
which to plant the wdieat crop A¥itli — 

(a) a Midseason, free stooling variety; 

(b) an Early, sparse stooling variety. 

To meet the requirements of the former, the standard variety, Nabawa, 
was used, and for the latter, the variety S.H.J. 

Each Aariety, treated as a separate experiment, Avas planted in different 
sections. 
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BATE OF SEEDING EXPKEIMENT. 


IMantiivl o;i 21st/ April, Variety —\a')awM- Free stujliuji. SiipLU-plusphate -'1121b. per am‘. 


Kate of Seeding. 


('OJll|)Ut« 

'd Yields 

]H;r Aere 


Average 
Yields 
per acre, 
1930. 

J»er. 

cenlage 

Yields, 

1930. 

Average 
Yields 
ptT aero, 
1029-30. 

Per- 

centage 

Yields, 

1929-30 

See. 1. 

See. 2. 

See. S. 

Sec. 4. 

' See. r>. 


bus. lb. 

bu.s. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

“o 

bus. lb. 

% 

.3011) 

5 12 

8 8 

0 24 

8 40 

8 8 

7 18 

101 

10 38 

107 

451b 

■1 .50 

C 0 

8 6C 

8 8 

7 44 

7 9 

100 

9 57 

100 

001b 

4 40 

() 8 

8 1C 

0 24 

5 52 

C 1C 

88 

9 11 

92 











.... . 

, . 




IMantetl on 18th April. A’ariety -S.H..I. Superphosphate (22%) — U)81h. per acre. 




Coinputed Yic'lds per Aere. 


Average 

Per- 







Yields 

eentage 

Hate of Seeding. 






p(‘r acre, 

Yields, 


Section 1. 

Section 2. 

Section 3. 

Section 4. 

Section 5, 

1929. 

1929. 


bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

1)US. lb. 


SOU). Heed per acre 

U 1.5 

i:l :il 

14 15 

13 53 

14 - j 

14 3 

102 

1.51b. seed ]>er acre 

M 0 

.. ^0 1 

14 8 

1 3 53 

14 8 

1 3 It) 

100 

COlb, seed per aere ... 

1 3 0 

r.r, 1 

12 11 

1 3 9 

11 S 

1 3 C 

9.5 


The results of the inidseason variety, Nabawa, which is for two years only, 
confirm the results obtained at the other experiment farms, viz., that no ad- 
vantag’e is obtained when the heavier rates of seeding are sown. Unfortunately, 
owing to misadventure, an accident occurred when planting the ])lots of the 
sparse stooling variety, whicli upset the experiment for this year, and no com- 
pai’ative results were obtained. The results obtained the previous year are tabu- 
lated below. These also show that no advantage was gained by heavy rates of 
seeding. 


TIME OF APIfLlCATION OF 


S IT PE R]>HOSPH A TE EXJI VE HIM E N T. 


This experiment was designed to determine whether when heavy dressings 
of superphosphate are used it would lie profitable to apply part or all of the 
fertiliser when culti\ating the fallowed land during late summer or early 
autumn, so that seeding operations can be expedited. 


APT LIGATION OF SUPEllPHOaPHATE E .VPEEIMEXT. 


Planted on .'itii May, 1930. .Variety — -Gluyas Early Superpho.^pluvte — 22511). per care. 

Seed- 4511). per acre. 


Tiniftof Application of 
Superphospliate. 


Gonipiited 

Yields per Acre. 


Average 

AMelds 

Per- 

centage 

Average 

Yields 

I’er- 

eentage 

Sec. 1. 

Sec. 

2. 

1 Sec. 3. 

Sec. 4. 

1 Sec. 5. 

|)er acre, 
1930. 

Yields, 1 
1930. 

per acre, , 
1929 -30. 

Yields, 

1 920-30. 


bus. lb. 

bus. 

lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 


bus. lb. 

% 

1501b. per acre sown in 
March; 751b. ptrr acr<' 
sown with seiul 

4 40 

4 

21 

5 12 

5 20 

« 50 

5 18 

103 

1 3 4C 

104 

22511). sown in March 

4 1 C 

3 

52 

5 3C 

5 52 j 

C 1C i 

6 10 

100 

13 14 

100 

751b. In March ; 1501b. 
at seeding 

4 40 

4 

1C 

5 52 

C 32 

C 0 

5 28 

IOC 

14 2 

IOC 
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The ‘results of this year’s trials, and also the results for the two years 
this experiment has been conducted at this farm, show that the yields are 
greater when the major portion of the f(*rtilis<u* is applied at stalling time. 

These results are in accord with those obtained Irom simihir experiments 
conducted at the other experiment farms. 

RATE OF APPlJCATION OP SI PpRPliOSPHATF EXPERIMENT. 

This experiment is divided int(> two sections in order to test the effects of 
applying the following amounts of superphosphate per acre with the wheat 
crop : — 

Section 1 — 

No super. 

150 lbs. per acre (control). 

120 lbs. per acre. 

Section 2- - 

To lbs. per acre. 

150 lbs. p(‘r acre (control). 

225 lbs. per acre. 


K.\TE OF SUPKKFHOSPHATE EXPKEI>ri:XT' Xo. 1. 


Planted on (1th May, 

1930. 


Variety- 

-(iluyas 1 

)arly. 

Seed- AGlbs, /iici'(^ 



Compui 

*(l Yield 

per .Aer<'. 


Axcrauf 

j per. 

Per- 

Hate 01 ' Arpliealioti of 






i ^ iclds 

1 tciilay'c 

ccntaKc 

Siiperpliosphate per acre. 


I 

1 

1 

1 

; pf'i‘ acre. 

1 

A'iclds, 


See. 1. 

Sec. 2. 

1 Sec. 3. 

Sec. 4. 

1 Sec, 5. 

! 

19:10. 

1 19:U). 

1 929 -:j(). 


bus. II). 

bus. lb. 

bus. lb. 

l)US. 11). 

bus. U). 

j biN. lb. 


i 

I'JOll. 

H S 

8 48 

8 50 

7 44 

9 28 

,s 37 

liio 

1 * 

l.'.Olh 

7 12 

8 32 

7 30 

8 40 

8 48 

! 8 1(1 

10(1 

100 

Nil 

4 5(1 

5 30 

0 0 

4 

5 4 

5 20 

j (>5 

43 



* I'his rate i 

ot upplio*! in 1920. 




ItATK 

OF SFl 

KKPnosi'HATF 

EXPKKTMFN'r 

o. 2, 



Planted on (ItJi May- 1930. 


Variety 

(Jliivas 

Farly. 

St 

M'ti- -451b. per at ye. 



Coniputc 

1 A ieid per Acre. 


A \ tM uKc • 

Per- 

Per 

Hate of Application of 






Yields 

cei.lat(c 

eeiita^M' 

Superphosphate ])er aero. 






pt'r acre, 

Yields, 

A3 elds, 


Sec. 1. 

Sec. 2. 

See. 3. 

Sec. 4. 

Sec. 

I9:i0. 

i 9.30. 

1 929 -30. 


bus, lb. 

bus, lb. 

l)Us. lb. 

bus. lb. 

bus. lb. 

bus. 11). 



751b 

8 32 

7 44 

7 28 

0 50 

9 20 

8 0 

1 :io 

98 

1501b 

5 52 

5 4 

0 8 

0 32 

7 12 

0 10 

loo 

100 

L’liall. 

4 8 

4 32 

4 48 

« « 

5 52 

5 4 

82 

9J 


The results are for one year only, and no detinition comdusion can be 
arrived at. However, they do not confirm the results obtained from the other 
Experiment Farms whi(ii show that the wheat yields w^ere increased by the 
heavier applications of superphosphate. 
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SEASONAL PLANTING EXPERIMENT. 

The objects of the experiment are — 

(1) To ascertain the most suitable month to plant the Late, Midseason^ 
Early and Very Early maturing varieties of Avheat. 

(2) To determine the most prolific of each of the above types. 

To meet the requirements of this experiment, three sections were needed. 


(a) Secton 1, planted in April, representing Early planting. 

(b) Section 2, planted in May, representing Midseason planting. 

(c) Section 3, planted in June, representing Late planting. 

Each section planted in its respective month was repeated five times, all 
plots being eventually harvested for grain. 

The standard Midseason variety, Nabawa, was planted in the control plots 
in all sections. 

SIUSONAL PLANTING EXPERIMENT. 

ArHIL PLANTING. 


Planted — 19th April. 


Seed— 4.51b. per acre. Superphosphate — 11211). per acre 


Variety, 

.Maturity. 

See. 

('oraputod 

VIoUL 

per Acre. 



.\v(*raf?e 
Yields 
per aero, 
1030. 

Per- 

e(‘ntaK:c 

Yields, 

1030. 

1. ' 

Sec. 

2. 

See. 

3. 

See. 

4. 

See. 

5. 



luis. 

lb. 

bus. 

lb. 

bll.s. 

lb. 

bus. 

11). 

bus. 

lb. 

bus. lb. 

(y 

Rencuhbin 

Mid season 

<> 

48 

0 

40 

7 

44 

0 

40 

8 

8 

7 

1 ' 

108 

NahaM'a 

Mlds(Mson 

r> 

28 

0 

24 

7 

30 

0 

32 

7 

28 ! 

0 

12 

100 

Carrahiii 

Early 

V) 

52 

9 

00 

10 

0 

0 

4 

10 

10 

0 

40 

110 

GInyas Early 

Early 

10 

0 

10 

H 

11 

4 

11 

28 

1 1 

52 

Kl 

54 

105 

Nahnwn 

.MidiHeason 

() 

10 

0 

8 

0 

-I 

:> 

1- 

0 

4 

0 

37 

100 

N oonjja a r 

\ ery Early 

1 1 

28 

11 

4 

10 

32 

10 

8 

1 1 

30 

10 

58 

100 


May pi. a Nil no. 

Planted- -J.5M: Alay. S<*cd— -4.5!1». pr-r acre. Snperpliosplialo -J12II*. j»or acre. 


Variety. 

Maturity. 

Goinputecl Yields per Aaere. 

Average 
Yields 
per acre, 
1030. 

I’er- 

eentage 

Yields, 

1930. 

See. 

1. 

Sec. 


See. 3. 

See. 4. 

See. 5. 



bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

bus. lb. 

bus. 

lb. 

bus. lb. 

0 / 

Nooiiyaar 

Very Early 

13 

52 

10 

50 

11 

12 

13 20 

13 

28 

12 31 

225 

Nabawa 

Mid sea son 

t; 

0 

(' 

8 

4 

8 

5 41 

5 

3(’> 

5 31 

100 

s.ir..i. 

#Early 

8 

24 

7 

4 

7 

20 

8 0 

8 

50 

7 57 

144 

Gluyus Early 

"Early 

0 

12 

7 

28 

H 

0 

0 20 

0 

30 

8 43 

102 

Nabawa 

Mid sen son 

r> 

28 

3 

52 

5 

12 

() 32 

5 

52 

5 23 

100 

Merredln 

Early 

7 

30 

0 

32 

0 

52 

0 12 

0 

30 

8 34 

1.59 

Carrahiu 

Early 

7 

44 

4 

0 

0 

32 




0 5 

110 

Nabawa 

.Midsea sou 

7 

12 

3 

20 

4 

8 

5 ”44 

5 

52 

' 5 15 

100 

Penoubbin 

Midseasou 

0 

48 

3 

2^ 


12 

0 10 

0 

48 

! 5 42 

103 

Nabaw'a 

Midsiason 

5 

44 

3 

28 

b 

44 

0 24 

0 

24 

5 33 

100 

Gecralyinp: 

Very Early 

s 

32 

s 

40 

10 

24 

8 32 


30 

0 9 

105 


In view of the scanty spring rainfall, it is not surprising that the Early 
and Very Early maturing varieties were outstanding in the April planting, and 
whilst the Early maturing varieties also yielded better than the control Mid- 
season variety, Nabawa, in the May planting the Very Early variety, Noongaar, 
was most outstanding. 

In the June planting some of the varieties faildl to form grain. Very 
low and unsatisfactory yields were obtained from the remainder, but of these 
the variety Noongaar again gave the highest yield. 
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NITROGEN-FIXING BACTERIA FOR LEGUMINOUS PLANTS. 

PURE CULTURES OBTAINABLE FROM PLANT I^ATIIOLGOA" 

BRANCH. 

H. A. 1*TTTMAN, B.Sc.Agf., 

^ Plant Patholo<»’ist. 

Pure cultures of the nitrogeii-tixiiio- bacteria which form nutlules on the roots 
of species of the pea, clover, and bean family {Leguniinosar) , may l)(! obtained 
on application to the Plant Pathologist, at .the prices indicated below. 

These bacteria, ai'ter forming nodules on the roots of leguminous plants, en- 
able the infected plants to draw directly on the inexhaustible sui>pli('s of free 
nitrogen in the air. Although, in the absence of such nitrogen-fixing bacteria, 
legumes may make tpiite .'Vitisfactory giowth on soils containing abundance of 
combined-nitrogen, in the form, for instance, of humus compounds, sulphate o£ 
ammonia, etc., the full benefit of growing such plants can only l)e obtained when 
the appropriate bacteria are j^resent. 

A common method of introducing the bacteria onto a new held, or farm, is to 
inoculate the new area with soil from a Held which has previously grown siK'cess- 
ful crops of th(i kind under consideration, and on the roots of which abundant 
nodules have been found. This method is (luite satisfactory in most cases, but has 
the disadvantage of soimdimcs introducing j)lant diseases or weed seeds. If at- 
tempted it should be carried out prel’erably during dull weather or late in the 
afternoon, so as to minimise the harmful effect of sunlight on the bacteria. 

In newly-settled areas so far remote from Helds alnaidy inhabited by the 
desirable bacteria that the obtaining of suitable soil is not easily, or economically, 
])racticable, the artiticial cultures will be found a grenit boon. Tiui.v have been 
used in the past by many farmers in the South-West of this State, and particularly 
in the Group Settlement areas, with great success. 

The bacteria are supplied on agar slopes in test tubes, or in (Ught-oumM* medi- 
cine bottles containing about eight times the quantity of the smaller size. To cover 
cost of materials, glassware, containers, }>ostage, etc., the following small charges 
are made: — 

(a) Test-tube size — Is. (>d. 

(b) Medicine bottle size (containing 8 times the cpuintity in (a) ) — 

2s. 6d. 

The contents of one tube will iiiocnlate approximately 10 to 15 lbs. of small seed, 
such as lucerne or subterranean clover, and 20 to 30 lbs. of larger seed, such a.s 
peas or soy beans. The bottle size will treat about eight times the (quantity of 
the test-tube size. 

DIFFERENT BACTERIA REQUIRED FOR DIFFERENT KINDS 

OF LEGUMES. 

The same strain of bacteria will not inoculate every kind of leguminous plant. 
Thus trefoils and lucerne are inoculated by the same kind, but the lucerne kind 
will not inoculate clovers or pea,s. 

The bacteria which may be obtained from the Department will inoculate the 
folloAving groups of legumes. The members of each group are inoculated by the 
same kind of bacteria, but the plants mentioned in differcmt groups require dif- 
ferent bacteria. 
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Group 1. — ^Subterraneiui clover, white Dutch clover, perennial red clover 
(^‘cow j^ass”), Egyptian clover, and all other tnie clovers (Trifolium spp). 

Group 2. — Lucerne, white sweet clover, ^^King Island Melilot’^ (^^Hexham 
scent^’), medics, trefoils, and all other species of Medicago or Melilotus. 

Group 3.— (larden pea, sweet pea, field pea, all kinds of vetches or tares, broad 
bean, lentil. 

Group 4. — ^Lupins and serradella. 

Group 5. — Soy beans. • ' 

DIRECTIONS FOR USING THE PURE CULTURES. 

Keep the tube.s or bottles uywpcned and in a warm, dark, place until about 
to be used. The cultures are useful t‘or at least one month after being received. 
In the cultures the bacteria appt'ar as a whitish slirne on the sloping surface of the 
agar (oc., llie jelly-like material containing bacterial food). 

To vnocAilate the seeds with the cultures. 

The seeds should first be piled on a clean surface. Then take one quarter 
pint of fresh skimmed milk for evei'y tube, or one quart of fresh skimmed milk 
for every medicine bottle, of eultiu*e. In the skim milk dissolve the soluble calcium 
phos])hate sup])lied with every tube or bottle of culture. 

Then transfei* the whole of the agar contents of the tube, or bottle, to the 
skim milk and thoroufjhly mix the bacterial slime with the milk. When this has 

been done, pick out the lumps of agar (/.c., the solid, whitish, jelly-like material). 

Rinse the tub(' or bottle out into the milk. 

Now inoculate tlie seed by pouring a little of the inoculated milk on the hea.}) 
of seed, from time to time, and thoroughly mixing until every seed is moistened. 
The seed should not, however, b(' made too wet. If any of the inoculated skim 

milk is left over it could be mixed up with water and spread on a few yards of 

soil where the sec'ds are to be [)lanted. On tlie other hand, if there is not quite 
enough inoculated milk to ilKoonghly moisten all the seeds, the vessel which orig- 
inally contained the inoculated skim milk may be rinsed out with further skim 
milk, and more added to tlie heap of seeds until, on repeated mixing, every screed 
is uniformly moistened with the inoculated milk. 

If sweet .skim milk is not available, a commercial brand of powdered skim milk, 
mixed u}) with water according to the maker’s directions, or even plain water, 
may be used instead. The milk is better, however, as it causes better adherence of 
the bacteria to the see<l on drying. 

It usually takes about one quai’ter of a pint of milk to every 10 to 15 lbs. of 
small seeds such as lucerne, or 20 to .30 lbs. of large seed such as peas. The larger 
the seeds the less cultui’e and skimmed milk required for inoculation, and vice 
versa. 

SOAVING. 

The seeds shovdd be sown as soon as possible after inoculation. If the seeds 
are too wet to sow tliey should be allowed to dry in a shady place. Under no cir- 
cumstances should the cultures oi* the inoculated seeds be left exposed to the sun- 
light, as it tends to de.stroy large numbers of the bacteria. For this reason, also, 
the seed should be drilled, or, if broadca&t, should be at once han-owed in. The 
inoculated seed should not be .sown at (he same time as artificial fertilisers, as 
these may destroy the bacteria. 
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FARMERS^ FIELD TRIALS, J930. 

P]XPERTMENTS AT KONDINIX. 

A. S. Wild, H.So. (Ajjfvic.), A^ric-iillurnl Adviser, 

Two experiments with wlieat were eondueled durin!>- 1930 on the j)r()])erlv of 
Air. W. Trembath, Kondiniu. They weie 

1. A Wheat Variety Trial. 

2. A Rate of Siiperpliosphate Trial. 

Tlie location of the plots was about one mile distant from Kondinin townsite. 
They were planted on red morrel soil of a fairly fine texture. The land had been 
ploughed at the end of July, 192t), with a disc plonyh to a depth of four inches. 
During early October it was harrowed and springtyne cultivated, this lattei’ opera- 
tion being repeated during late October and again in April. The |)lots, (*acli half acre 
in area, were subsequently planted on the 15th Alay with a coin])ined cultivator'drill. 
Superphosphate* (22 per cent.) was applied to the X'ariety Trial plots at the* rate 
of 112 lbs. per acre, the rate of seed in each case being 45 tbs. [)er aci’c. Tn the 
Superj)host)hate Trial the standard (‘arly variety, Oluyas Early was ))lanieHl in all 
plots, 

The^ memthly rainfalls as rev'oreleel at Konelinin diii’ing the* ye'ar, toge^ther with 
the averages, are as follow: — 



.laii. 

L’el). 

Mar. 

A pi. 



Is 

9'nl Hain.s. 



.Vov. 

Dee. 

'I'otal 

lor 

year 


May. 

.1 line. 

•hily. 

Ang. 

Sen. 

OcT. 

Tola) 

Koiuliiiin 



I2(i 

LSI 

j OS 

:n2 

:104 

15. 

.44 

82 

1,075 

7 

50 

1,489 

Av(*r;i{ie i:') years 

‘10 

02 

100 ! 

105 

1 - 

228 

219 

157 

117 

82 

985 

7:1 

:i8 

1 408 


Although no rain fell for the tii-st tlii'ee weahs subsetjuemt to j)lanti!ig, the ger- 
mination was fair. 


The results IVom lje)th e*.xt)erimeids are* shown he're'undei' 
WHEAT A'AIUETY TIUAL. 


I'ltinted oil I'ltli May. SiijuTpliospliato 1 l‘21l>. i:2% per am*. '^eed- lalhs. per nen-. 


^ ariety. 

Matui it\ . 

e.’oiiipiit<uJ Yields |>er Aere. 
Seetioii 1. j Section 2. 

A \ erai'c 
^■iel(is 
per acre. 

I'ereentage 
Yields 
per acre. 



bus. 

(b. 

bll.s. 

lb. 

bus. 

11). 

"o 

Nabawa 

MIdseasoii 

24 

54 

22 

8 

28 

81 

72 

Oluyas Early (Control) 

Plarly 

81 

54 

38 

20 

82 

87 

100 

('urral)in 

Early j 

22 

58 

22 

52 

22 

55 

70 

S.H..r 

Early 

22 

18 

22 

44 

22 

81 

75 

Oluyas Early ((Wntiol) 

Early j 

80 

0 

30 

22 

80 

11 

100 

Noongaar 

Yqty Early 
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RATE OF SUPERPHOSPHATE TRUI., 


I'lanicd 10th May. Variety- 'Olnyag Eariy. 1.11b. per aero. 



I fomputwl VleWs per Acre, 

\ cratre 

i roreentape 

ilutc of P‘’^' Aero. 




\ ield 

A'ield 

Section 

1, 

Section 2. 

1 per 1 

iicrc. 

I iT . ere. 


l>ii». 

lb. 

biislb.. 

bii«. 

11). 


JSOJh 

31 

40 

32 1 1 

31 


100 

751b. (Control) 

.30 

20 

28 8 

20 

17 

100 

22.511) 

32 

50 

30 12 

31 

31 

108 


In the Variety Trial the eontrol variety, (jluyas Early, shows to decided axl- 
vantafje. Both the varieties Carrabin and S.II.J. proved about eqtial to the 
standard niidsea.son variety, Nahawa. Unt'ortunately the very early variety, Noon- 
gaar, lodged and tangled badly, and eonsetpiently the yields obtained cannot be taken 
for comparison. 

In the Rate of Superjihosphale Trial the rate of 225 lbs. per acre showed no 
advantage over the 150 lbs. per acre. The results from the trial contirni those eon- 
chisions derived from the results of similar e.xperiments conducted at the Experi- 
ment Farm and elsewhere, viz. : — 

1. The wheat crop is not ‘‘burnt otf” by the application of the larger 
([uantities of superphosphate'. 

2. That 75 lbs. of 2‘2 ])er cent, superjihosphate per acre is not suOicient 
for the most economical results, and therefore it is advisable to apjily larger 
(piantities in years of normal wh(*at prices up to 350 lbs. ])(‘r acre. 


TIME OF SEEDING EXPERIMENT AT NORTH WALGOOLAN. 

11. Rtjdaul, Field Ollicer. 

The object of this experiment conducted on the property of Mr. W. A. 
Graham, North Walgoolan, was to demonstrate the necessity for sowing wheats 
at the correct time, as well as to emphasise the consequences of seeding very late. 

For the purpose of the trial two varieties of wheat were used, namely, 
Nabawa, the standard midseason maturing variety, and G’luyas Early, the 
standard early maturing variety. Nabawa was planted at intervals of one month, 
commencing the middle of Ai)ril, viz., 14tli April, 14th May, and 34th June, 
while Giuyas Early was xdanted on 34th May, 14th June, and 19th July. The 
plots, which were each half an acre in area, were duplicated. 

The land on which the experiment was planted originally carried a forest 
of salmon gum, gimlet, and inorrel, the soil being a fine red loam which was typical 
of the soils of the locality. The land was ploughed during the first week in June, 
1929, to a depth of SMj inches with an eight-furrow disc-cultivating plough. In 
August and September it received a cultivation with a springtyne implement, 
with harrows attached, and in November a further workings with the same imple- 
ment, without the harrows. It was harrowed in March, and the plots were planted 
with a combined cultivator-drill. This Avorking produced an excellent seed bed, 
which was well consolidated, A\diile the mulch was of desired tilth and free of 
Aveeds. In addition to the cultivations previously described, the May, June, and 
July plots received a further springtyne cultivation prior to seeding, to destroy 
weed growth. 
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The rainfall recorded uy) to the end of the gfrowin.<? period is shown in the 
following: table: — 


Jan. 

Feb. 

Mar. 

April. 

1 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Total 

May-Oct. 

0 

4 

126 

198 

60 

395 

1 

130 

162 

130 

24 

901 


The past season has been a g:ood one. During May a dry hoi spell was ex- 
peneneed, and the A|)ril and May plots were heg^inning: to feel the want of rain 
when good falls w^ere registered early in June, and, in fact, owing to the heavy 
June and July rains, the plots ]>lanted during these months were sown when the 
ground was very Avet. The lack of linisliing rains during October, a feature often 
experienced in this district, was again felt, 24 points V>eing ret'-orded. In conse- 
<}uen.ce the late soAvn plots were at a disadvantage. 

The results obtained are as hereunder: — 

TIME OF SEEDING EXPERIMENT. 

Nabnwa — M idsmson, V ariety. 

Sood -lalh. |K.*r .'H’rc. Snpi'rphosphatP — S^lh. por nrro. 


Coniputotl Yk’kl por Aero, I Avorfim’ Avcraiio 

— - ! A P(’rooiit‘vco 

TMaiitod. I ! per aero. Yield 

vSoet.ion 1. I Section I per Jiere. 

1 ) 118 . Ill, kus. 111 . bus. Ill, 

April I4tli 124 I) 2i'» 40 24 50 127 

May HMi 10 40 10 20 10 ;i() 100 

.Mine I4tk 10 0 IS 50 is 55 97 


(iluyaa Early — Early Variety. 

Seed- -1511). per ac're. Snperpho.sphat)' -S51li. ]ier acre. 


Conipnted Yitdd per Aere 1 1 AveraRe 





I 


Avcrauc 

A'icld 

|)('i(*ontage 


Planted. 



1 

1 



p('r ; 

icro. 1 

N'icld 





I Section 1. 1 

Section 2. j 



per acre. 





kus. 

lb. 

bna. 

11 ). 

1)118. 

111. 


Al.iy 

14th 



24 

20 

24 

20 

24 

.‘{0 

1 ()0 

.In no 

1 4th 



19 

tl 

IS 

20 

IS 

40 

70 

•Inly 

19th 



s 

0 

7 

40 


50 

:12 


Although this experiment has been conducted on this property for one year 
only, the data obtained shows a close uniformity with the results from similar 
trials in the Merredin Experiment Farm, wliich is located some thirty odd miles 
further West. The figures, in themselves, are a convincing argummit, and they 
illustrate how very important it is to sow the right variety at its correct seeding 
period. Just as it spells failure to seed very late, so is it courting trouble by going 
to the other extreme and planting too early, with the result that such troubles as 
frost, septoria, etc., may either destroy the whole crop or considerably diminish 
the yield. So as to counteract this possible tendency of sowing too early, the fol- 
lowing seeding calendar for the Walgoolan area is recommended : — 

SEEDING CALENDAR. 

WAiXiOOLAN Area. 

Variety. Time to Plant. 

Late maturing vatieties, c.r/., Yandilla King ... ... Too late for diatrict. 

Midseason maturing varieties, e.g , Nabawa ... ... April 1 5th to May 7 th 

Early maturing varieties, e.iy., Gluyas Early ... ... May 1st to May 21st 

Very Early varieties, e.gr., Noongaar ... ... ... May 21st to May 31st 
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TIME OF SEEDING EXPERIMENT AT SCADDAN. 

G. Ja Tiirossell, Dipi. Aj^rie., Af’Ticnltural Advis^rr. 

In response t(j a reciuest i'l'oni the Seaddan Settlers’ Association, the Depart- 
ment oi' Agriculture this yenr conducted a Time of Seeding Experinumt on the 
pro|>erty of Messrs. Grigg l^ros., Seaddan. 

The object of the ex]>eihinent was to determine the 'most suitable time to plant 
the wheat crop, as well as to )n*o\i<le an ocular demonstration of the tolly of seeding 
too late. Because of the divergent views on the subject held by inany sn^ttlers in 
this area, an experiment of this nature was necessary to (Emphasise the Depart- 
mental recommendations. 

Three varieties were nse<l, the late maturing variety Vandillia King being sown 
in April and May; the midseason variety, Nabawa, in April, May and June; and 
the early variety, Gluyas Early, in May, June and July. The plots, which were 
each half an acre in area, were duj>lieated. It was intended that the April plots 
should he soavm on Ibtli April, but owing to I'ain, planting was delayed until the 
24th. 

The land on which the ex))eriment was ])lante{l was a lieavy clay soil which 
origimilly carried a dense growth of mallee, and which was typical of the soil of 
the Seaddan district. It was rtilled and hnnit in ll)2D, and had been cropi)ed four 
limes with wheat prior to JbJO. This paddo('k is wovlnul on a three-year rotation — 
fallow, wheat, pasture— the pirvious wheat crop being so\ni on fallow in 1927. For 
this yciar’s crop it was ploughed with a disc cu!^i^’ating plough in July, 11129, to a 
depth of J-4 inches, worked across with the saim' implement in Septeinljcr, and re- 
ceived a springdyne cultivation in January and March. The hea\y rains which 
fell after the March Avorking, necessitated two further’ cultivations with th(‘ same 
implement prior to seeding the April ))lots. 


The rainrail recorded on the farm during tlu' yc^ai* was as follows: - 









I's 

M'tnl Hailw. 


















Total 

Vo.nr. j 

.Ian. 

Kel>, 

J\r;ir. 

Apl. 



1 





i Nov. 

.lain- 



1 

i 

! 1 



May. 

1 .Iniic, 

1 -iMly. 

j Aug. 

j Sept. 

1 Got. 

1 Total 

1 

Nov. 

1930 



325 

333 

280 

1.50 

80 

251 

73 

30 

873 

20 

1,.5.53 

Wet days ... 



n 

(f 

0 

10 


1.5 

4 

5 

,5(» 

4 

1 


It Avill ])e noticed that tin* season opened in a \erv promising manner, AAdiile 
there Avas a falling off in the r'ainfall toAv^ards the end of the groAving period. 
During October and NoAembei’ the Aveather (Muiditions Avere favourable for the 
deA^eloi)inent of rust and the Aariet.A’ Vandillu King Avas very badly attacked, causing 
a considerably decreased yield and resulting in |>inched grain. Nabawa and Gluyas 
Early wei*e also affected, but only very slightly. 

The disease* Takeall Avas ])revalent in the Yandilla King and early sown 
NabaAAm plots, Avhile the later soavii Nabawa and the Gluyas Early plots were ver>^ 
free of the disease*. This CA)nfirnis one of the methods advocated by the Department 
of Agrieuilturo for the control of this disease, namely, that where paddocks are 
known to he infected Avith Takeall it is advisable to delay seeding until the early 
seeding rains have fallen, thus permitting a further cultivation which would assist 
to destroy the spores (or “seeds”) of the disease, which have germinated. It must 
be remembered, hoAvever, tliat if seeding is delayed the variety planted must, be of 
the correct maturity for Uie time that seeding takes place. 
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The results obtuined ure set out below: — 

Time of Seeding Experiment. 


Yandilla Kiny — Late Variety. 

Seed — 45lb. per acre. Superphosphate — 1121b. per acre. 


■ 

[Manted. 

(‘<)m])iited Yields ])er Acre. 

■ ‘ ^ ' 

Section 1. | Section 2. 

1 

Averages Yields 
])or acie. 

Avciage 
] ercenlago 
Yields 
jier acie. 


fus. lb. 

bus. lb. 

bus. lb. 

(, 

Aj)ril 24tli ... 

10 8 

.8 52 

9 90 

1 25 

May 14th 

7 -- 

7 52 

7 97 

100 

S(hmI — I.")!!), [cr acre. 

X(tlnnra~ J/ n/vo/w?/ \'(frirty 

SujMU' 

))iosphaie- 1121b. j;er acre. 


(’oTn[)utod Y 

eld {)(u* Acre. 


A verage 

riantcd. 


.. .. 

Average Yields 

P(uc(‘ntage 
Yields 
jier a(T(\ 

Section 1. 

Seet ion 2. 

per acr(>. 


bus. lb. 

bus. lb. 

biis. Ib. 


Aj)ri 1 24 

2 1 22 

1 9 2t) 

20 24 

121 

May 1 4tl) 

17 42 

lb 8 

1 0 5.5 

100 

.June KJtli ... 

0 44 

9 90 

'1 :!7 

57 




(Uuyits Early- . 

Early Variety. 



Se(Hl- 

451b. per acre. 


Super]>hos])lmte-~ 1 1 21b. 

jici' acie. 



1 

('onrputed Yi 

1 

olds per Aero. 

1 

A V(U‘ag(5 


Planted. 

-- 

! Average Yields ! 
])cr acre. ; 

Perctuitago 
y i(;lds 



Section 1. j 

1 

vSe(uion 2. 


])er acre. 



bus. lb. 

bus. lb. 

! bus. lb. 

'/(> 

May I4th 


19 20 

1 8 52 

i 19 0 ; 

100 

dune Pith 


12 (> i 

10 48 

ill 'll 

t)0 

July I9th 


5 40 

0 0 

! 5 59 1 

91 


AltlioujJili t his experiment has been eoiiducte.d tor on(‘ yeai- only, it eon linns 
in no uncertain manner the results of the experiments and exfjei ienee obtained at 
the Salmon Gums Experiment EaiTri. From these results the necessity for sowiii”^ 
the right variety, at its eorreet seeding: period, and also th(‘ eonseqnerun's of seeding: 
too late, are apparent to all. 

For tlie information of th(‘ Scaddan-Treslove settlers, th(‘ Deparl mental Seed- 
ing: Calendar for this area is g:iven below: — 

Late Maturing: Varieties, e.g., Yandilla King:, Ayiril 1st to April 21st. 
Midseason Matunng: Varieties, e.g’., Nabawa, April 21st to May 14th. 
Early Maturing: Varieties, e.g.^ Gluya.s Early, May IDtli to May .list. 
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TIME OF SEEDING EXPERIMENT AT RAVENSTHORPE 
G. L. Thro8SELl, Dipl. Agric., Agricultural Adviser. 

The object of this experiment was to determine the most suitable time to plant 
the wheat crop. After an inspection of the available fallow in the district^ a site 
was selected on tlie property of Mr. F. E. Daw, situated about SA miles east of 
Ravensthorpe on the Kiiliba-Hopetonn road. 

For the purpose of tlie experiment two varieties were used, namely, Nabaw^i, 
the standard mid-season variety, wdiich was ]>lanted on April 11th, May 15th, and 
June 16th, and Gluyas Early, the standard early variety, planted on May 15th, 
dune 16th, and duly 17th. The plots, which were each a (piarter of an acre in area, 
were duplicated. 

The soil on wliich the experiment was ]>Iant(‘d was a sandy clay loam, orig- 
inally carrying rnallee. It was i»loughed 4 inches deep with a mouldboard plough 
in July, 1929, springtyne cultivated iu November, disci eultivated in March , and 
springtyno cultivated on 9th April. In addition, the May, dune and July plots 
received a further cultivation prior to seeding. 


The rainfall recorded at Ravensthorpe during the year was as follows: — 






[. (Uo\vln« l*eriO(l. 



Total 

Jan. ! 

1 

Fel). 

Mar. 

A pi. j 

May. .luno. 

1 1 1 

1 .Inly. 1 Aii«. 1 Sept. 

Oct. j Total. 

Nov. 

Dec. 

for 

year. 

! 

7 

340 

17.3 

377 1 103 j 

149 1 1.35 1 70 j 

.55 ! 055 

! 

43 

15 

1,538 


The land was in splendid order as a result of the cultivation after the early 
rains. All plots germinated well, the dates of germination being as follows: — 
April plots, 2()th April; May plots, 29th May; June })lots, 21st dime; and duly 
plots on 26th July. A very heavy downpoin* of raiti was experieru^ed on 29ith May 
which washed the surface of the May sown Gluyas Early plots, and one of the 
April sown Nabawa plots. Good rains were expcwienced during the winter months 
and the plots made splendid growth. However, the absence of late rains' pla(?ed the 
late sown plots at a disadvantage, as would be expected. 


The results obtained are sliown in the following table: — 
Time of Seeding Expeeiment. 


Nabawa — MidrWason Variety. 

Seed — 4511 ). per acre. Superphosphate — 1201b. per acre. 


Planted. 

Computed Yields per Acre. 

Average 
Yield 
]'or acre, 
1930. 

Section 1. 

! 

Section 2. 

April llth ... ... ... 

May 16 th 

June 16th ... 

bus. lb. 

26 36 

14 8 

9 48 

1 j 

bus. lb. 

26 16 

12 4 i 

8 32 j 

1 

bus. lb. 

26 66 

13 6 

9 10 


Average per- 
cent ago Yield 
]mr acre, 
1930. 


198 

100 

70 
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Gluyas Early — Early Variety. 


Seed — 451b. per acre. 


Superphosphate — 1 201b. 

per acre. 

Planted. 

Computed Yields per Aero. 

Section 1. Section 2. 

Average 
Yield 
per acre, 
1930. 

Average per- 
centage Yield 
per aero, 
1930. 


bus. Ih. 

bus. lb. 

bus. lb. 

e/ 

/() 

May 15th ... ... ... 

16 24 

14 40 

15 32 

100 

June 16th ... 

10 40 

y 24 

10 2 

65 

July 17th 

2 28 

•2 16 

2 22 

1 15 


Although the early sown plots wei*(‘ iiitert'ered with by the hea\'y May rains, 
the results, whieh are tor one y(‘ar only, indicate how the yield is rc'dueiMl by seetling 
after the end of May. Wliile they emphasise the folly of seeding late, 1 would point 
out that it is unwise lo go to tlie other extreme and plant too early. In order to 
assist the settlers in the Ka vensthorpe area in this direction, the following seeding 
calendar is recommended : — 

SEEDING CALENDAK—RAVENSTHORPE DISTRICT. 


Dates of EUitUing. 


— 


North of 
Ravonst horjio. 

RaveiiKthor])e 
and ijnmediately 
South. 

Kundi]) and 
Kuliba. 

Late Maturing X’at’ietics, < 
King 

f/., Yatidilla 

'loo late 

A})iil I to 15 

April 15 to 21 

Midsoason Maturing \’ai 
Nabawa 

ieties, e.</.. 

[ A]uil 15 to May 7 

April 15 to May 7 

April 21 to May 
15 

Early Maturing Varieli('s, 
Early 

f Gluyas 

May 1 to 21 

j 

May J to 21 

M.ay 10 to 31 

Wu’v Early Matuiing V'arit^ties, 

N oongaar 

! May 21 to 31 

1 

i 

May 21 to 31 

1 


TIME OF SEEDING EXPERIMENT AT NORTH BENCUBIUN. 

T. Lutz, B.Sc. (Agric.), xVgrieultural Adviser. 

An experiment of this nature was conducted on the property of Messrs. Lang- 
ley Bros., North Beiicubbin, at the request of the Warkutting Progress Association. 

For the purpose of the experiment, which was designed to demonlstrate the 
necessity for timely seeding, two varieties were used, viz., Nabawa, the standard 
mid-season maturing variety, whieh was planted at monthly intervals April 16th, 
May 16th, and June 14th; and the standard early variety Gluyas Early, planted 
on May 15th, June 14th, and July Kith. The plots were each half acre in area and 
were duplicated. 
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The land on which the experiment was conducted oiiginally carried salmon 
gpum, gfimlet, mallet* and tea-tree. It was ploughed in July with a disc implement, 
gpringtyne cultivated in August and i>rior to seeding the plots. In addition, the 
May, June, and July plots received a further cultivation prior to seeding to control 
weed growth. 


TJie rainfall recorded at North Bencubbin was as follows: — 






Urowlng Period. 



Total 

Jan. 

Feb. 

Mar. 

1 

A pi. 

] 

May. j 

June. 1 

1 July, j Auk. 

Sept. 

Oet. 

Total. 

Nov. 

Dor. 

for 

year. 


1 

j 173 

241 

1 

1 4H0 

j 109 j 104 

64 

l.'i 

939 

02 

1.421 


After experiencing a very dry month during May, when it was noted that ger- 
mination was retarded, good winter rains were recorded. The season was a splen- 
did one until Sej)ternber, when only liglit spring rains were recorded, affecting all 
plots adversely, Imt particularly tlie late sown ones. 


The results obtained are as follow:— 


Time of Seeding Experiment. 

Midseason Variety — Nabawa, 

Seed — 45lb. per aero. Suiierphosphate — 7511). ])er acre. 


Planted. 

Computed Yield per Acre. 

Average Yields 
per acre. 

Average 
Percentage 
Yields ' 
per acre. 

1 

Section 1. 

Section 2. 

April 16th 

May 1 .5th 

June 14tli 

! bus. lb. 

15 29 

15 18 

7 13 

bus. lb. 

15 31 

15 0 

9 3 

bus. lb. 

15 30 

15 9 j 

8 8 

/o 

102 

100 

54 


Karly Variety — Gluyas Early. 


Seed — 45lb. per acre. 


Superphosiihate — 75lb. per acre. 


Planted. 

i 

Computed Yields per Acre. 

Average Yields 
I)er acre. 

Average 
percentage 
Yields 
per acre. 

Section 1. 

Section 2. 


bus. 

lb. 

bus. 

lb. 

bus. 

lb. 

% 

May 15 th 

17 

46 1 

21 

32 

19 

38 

100 

June 14th 

12 

2 

16 

14 

13 

38 

69 

July 16th 

8 

42 

8 

49 

8 

46 j 

45 


The results are for one yeai‘ only, so that no definite conclusions can be arrived 
at. They agree, however, with similar experiments and show that May is the best 
month in which to plant the wheat crop. 
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TIME OF SEEDING EXPERIMENT AT BENCUBBIN. 

T. Lt^tz, B.Sc. (A.ot’c*.), A^riciilturul Adviser. 

Three experiments weie planted on the projierty of Mi’. B. IV. 0. Hopwood, 
Bmcubbin, last season, viz., two Time of Seedino* Ex])erirnents and a Wheat Variety 
Ti iai. 

The land on which the e.xpeiiments were iilanled o;ij>inally carrifd niall(‘{\ jam, 
and teatree sernb. v 

The plots, which were filanted on w(‘ll })rej)ar(‘d falloAV, w('re dnpli('at(‘(l and 
wire each lialf an acre in area. 

The rainfall lecorded at Bencnhhin during the year was as follows: 


Jan. 

Fob. 

Mar. 

Apt. 

Orowin" Period. 

Xov. 

Dec. 

Total 

for 

year. 

May. j 

.him;.. 

1 July. 

.Auk. 

Sept. 

Get. ' 

Total. 


21 

17 

J 

219 

i 

1 .58 

147 

j 192 i 

128 

! 


18 

918 

2 

:U 1 

! 1,‘2U 


The early st)wn j-lots ^einiinated w( 11 after the j^ood Aj)rij rains, bid on ac- 
('ount of tin* dry period expericnccal durinin’ May, the* May sown plots did not fji'cr- 
ininate until dune 3rd. Tlie neavy winter rains and the mild season were ideal for 
the ^j:rowing crops, and althou.uh ;i;’ood yitdds wen* obtained, the liji^ht sprinj^ rains 
ad\’ers(‘ly affected the yi(‘lds. 

Foi' the puri)os(‘s of the trial two varieties were used, namely, Naba\va, the 
standard mid-season matui’in^ vai'iety, and Gluyas Early, tin* standai'd early matur- 
ing' variety. The varieties were jdanted at intervals of one month, viz., Nahawa, 
April 15th, May 15th, and dum* 15th; and Gluyas Early, May 15th and dune 15tb. 
The July plots with this varic'ty could not l>e jilanted on accouid of the boggy con- 
dition of the ground. 

The results obtained are as hereunder: — 


M idscdsoii J arirtjf"- -M ahawa. 

Seed— -ua Its, per .'u-rc. Snperj)l)a.sphate — I mibp. per acre. 


i 

l*I.O)ted. 

j ( oiiipuliHl Yields pt'j , 

A .’era CO 
^■iclds 
}K'i' acre. 

j Pcvct'iitaKC' 
Vii-lds 
})( r acre. 

j Section 1. j 

Seetion 2. j 

.\))vil 15th 1 

bnsh.lb.s. 
i 17 4 

bush. lbs. 

bl|sl,.||,S. 

17 10 

jier cent . 

81 

May 15lh 

1 20 () 

1 I 

1 2117 

100 

June IJth 

n; 42 

17 

10 51 

79 


Seed 451 bs. per acre. 


Ji(t rlj! I ’ aric f i/— ^ Juuiy. 

Suporplu»si)hat.('- 1 121l)s. acre. 


Planted. 

Computed Yields ])cr Acre. 

Average Yields 
])c: acre. 

Percentage 
Yields 
per acre. 

Section 1. 

Section 2. 


bus. lb. 

bus, lb. 

! 

bus. lb. 

% 

May 15 th 

22 26 

21 52 

22 9 

100 

dune 15th ... 

19 10 

18 12 

18 41 

84 
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As this experiment has been conducted for one year only, no definite cohciusiou 
can be arrived at. However, the results indicate that May is tlie best month in 
which to plant the crop. 

The followiup: seediuf^- calendar is recommended for this area:-" 

SEEDING CALENDAR. 

Bbncubbin District. 


Variety. 

Late Maturing Varieties, e.g., Yandilla King 
Midsoason Maturing Varieties, e.gr., Nabawa ... 
Early Maturing Varieties, Gluyas Early ... 
Very Early Maturing Varieties, p.f/., Noi>ngaar 


Time to Plant. 

Too late for District. 
April 15th to May 7th. 
May Ist to May 31 st 
May 21st to May 31st 


WHEAT VARIETY TRIAL. 

In addition to a Time of Seeding Trial, a Wheal Variety Trial was ('t)nducted 
with the mid-season varieties Nabawa and Bencubbin, and the early variety (ilnyas 
Early as control. 

The results are shown in the iollovving table: — 

Planted 13th May. Seed — 45lh. ])er acre. Su]M!r]»hosithatc — 1121b. yau' acn^. 



Computed Yields per Acre. 

Average Yieldn 

Average 

yKU’centage 

Section 1. I Section 2. 

])or acre. 

.Yields 
l>ei- acre. 

V'lvriety. j 



bus. 

lb. 

bus. 

lb. 

bus. 

lb. 


Gluyas Early ? 

20 

18 

19 

5 

20 

5 

PMl 

Benoiibbin ... 

2 () 

•} 

2.5 

24 

25 

4.3 

128 

Nabawa 

22 

4 

Ih 

34 

20 

19 

105 

Gluyas Early 


52 

18 

52 

19 

2"* 

' 100 


Good yields were obtained fr{)m all varieties, but as the trial lias b(‘eM eonducted 
for one year only, no conclusions can be arrived at. The variety Beiumfibin, how- 
ever, shows to advantage. 
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FEEDING WHEAT TO PIGS. 

O'. K. Baron-Hay, 

Siiperiritendent of! Dairying. 

En(juirie.s are being rcH^eived daily as to the profit likely to be deii\ed Ironi 
the feeding of wheat to pigs, and whether, with wheat alone available as a food, 
it is possible rear pigs suitable for the bacon trade. 

A visit to the metropolitan market at Midland Junction will convince the 
obs(;rver that many excellent bacon j)igs are now being forwarded from wheat - 
growing areas, but it also will be obvious that large numbers are being incorrectly 
fed, with disappointing results to the owner when sold. 

It is ho})ed that the following notes will be of value to those intending to 
market a portion of their cro}) of wheat in the form of pork or bacon. 

MAKING A START. 

While undoubtedly moi'e })r(>lit is made from f(H‘ding pigs bred on the farm, 
tliis will be im})ossible in the initial stages, owing to the delay necessary for breed- 
ing and weaning the pros[)ective bacon pigs. 

A start will liave to l)e made with store pigs, ])robably bought in the market. 

The chief drawback to purehasing store pigs is tiie ditliculty of obtaining a 
suftmient number of the riglU type and of even weights. 

A long bodied ]>ig, with long deep middle, heavy bam ami a light slioulder 
is the tyj>e to purcliase, and should be relatively lean, otlienvisf* there may lx* a 
danger of fattmiing vhen too small. 

The size of pig to buy lor- iattoning will depend to a great extrmt on the eost 
of freight and cartage to and 1‘rom market. The gr<‘ater these costs the younger 
should store pigs be ])ur(*hase(l, and fed to as heavy a weight as practicabh*, in 
order to sj)i’ead this (H)st ov(n’ as many bushels of fee<l wheat as possible. 

There is a limit, lioAve\ej\ to the weight at Avlii('h young pigs may l)e pur- 
cha.sied for feeding witli Avheat. lOxperience has shoAvn that weaners (-aniiot be 
purchased safely and reared on wheat as a basal ration. It is inadvisable* to ])ur- 
cliase pigs weighing less than 80 lbs. (live weight) for fattening |)nrposes. 


BREEDING. 

The aim siiould be to bioed one^s own baconei*s as soon as possible, tor this 
l>urpose good high gi’ade sows of the Berkshire breed, oi’ Berkshire-Tainworth 
cross may be bought at almost any large pig sale to-day. These should .show 
good length and depth, tine skin free from Avrmkles. They should be fine in bone 
and have at least 12 well placed teats. 

It is essential to obtain, from a reputai)lc breeder, a pedigreed boar for 
mating with tliese sows, and if possible fi'om a large litter. This boar should show 
all the es,sential points of a bacon pig. See article in ‘Mournal of Agriculture,'’ 
March, 1930— “The Bacon Pig/’ Bulletin 296. 

The pure bred Berkshire boar is recommended for general “grading-up” ])ur- 
poses. 
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SHELTER AND WATER SUPPIA. 

On \\lieat Belt aieas it is esseiituil that aiiif>ie shade should bt piovided. 
Cheap tempoiaiv slielters mav be made liom saplini*s, the lool beiii^ ot stiaw 
01 boughs and appi oxiinatelv 4 teet liom the j^iound These ma\ la lunned 
without s(‘!ious loss, should the\ lor anv reason become ioul 



\ (1h ip (ffo(tn( slidtd oil a w lie it fnrm 

A })l(nlitul sup])l> ot (lean v\at(i i- also essential The wiitii lias in mind 
wliiH* a lannei lost se\eial \a!uable sows thiou^h ullowinj^* tlu in to dunk wateu 
Iroiii a (la\ hole, the ( kn tkx e ulatin^' in the intestines, eausiiifi niijiaetion A\atei 
should be available tiom tiou^hs only 

PEE DING WHEAT 

Wheat alone is not a (om])k(e i«ition toi ^rowiiu* pij^s, bein^ low iii piot(*ins 
toi llesh bujklinf>, and also latkin^ in niineial niattei foi skekdon toinialioii 
4 his de^fuienev rnav be made up in two wa>s — 

(1) Bv the addition ot skiin milk to the lation 
(i) Bv the addition ol me*atme\U and bonemeal 

Shm Milk — V lai<»e (juantil\ ot skim milk is not necessaiv to piovide the 
}*iotem lequiie'd to form a eomplete lation One j^allon to eaeh 4 lbs of gram 
feed IS sufficient, and also ee'onomises in g-rain 

Skim milk, it a^allnblc, should be leseuved for vveanei pigs 

M< at in cal and Bonuufal Wlieie skirn milk is not obtainable, meatmeal mus< 
be ted in the ])ioporlion ot appro\iinatel\ 8 ]>ei cent of the grain lation In 
addition, bonemeal should foirn 2 })er cent of the ration 

WHOLE OR CRUSHED WHEAT 

Wheal should be (lushed oi cracked bc^foie being ted, and proMded this is 
earned out, theic is no need to soak the wheat. 

Uncrushed wheat, however, shows a loss as high ab 20 pei cent over crushed 
v\heat, throug:li not being digested 
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Tile eo«t of feeding* can be considerably reduced by using self-feeders, allow 
ing’ tlie pigs to have free access to both wheat and meatmeal. It has been found 
in numerous feeding tests that self-feeders are economical in feeding, and that 
llie pigs consume meatmeal at approximately 8 ])er cent, of the total grain con- 
sumption. 


(H)ST OF FEED CONSUMED. 

Th ' results of fifteen months’ feeding on the lUitlierglen ExperimcMt Farm, 
A ictoria, concluded last Novembc]-, have .'^hown that, on the lations mentioned 
above, allowing the pigs to consume all they desire. 

The average grain pej- pig per day 1.35 lbs. 

Feed per pig per day 3.47 lbs. wheat and .28 lbs. meatmeal. 

Feed iier lb. gain in weight 2.57 lbs. wheat and .20 lbs. meatmeal. 



Figs P.MStiiiing,. 


The following table will indicat(‘ on those figures that the tVediiig of \\h;‘at 
to pigs, even at present priei's of bacon, is profita))le: 

l*ig puichased at 80 lbs., and fattened to 180 lbs. li\'e weiglit. 

1* s. (1. 

Pinehase jirice 80 Ih. pig (live weight) .. 1 5 0 

Meatmeal consumed, 20 lbs. at 1.87d. .. 0 .3 1 Vg 

Boiii‘ineal, 4 lbs. . . . . . . . . 0 10 


1 0 P/o 

Present day value . . . . . . . . 2 10 0 


Value of wheat fed 

or 3s, 7d. per bushel. 


£1 0 10 '. 


The iiett I’etuni will va^y depending on the location of the farm fvouj tli(> 
market, but costs can be accurately worked out for a pv lo alitv, using tin* above 
f’gures for food consumed. 
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JUNIOR FIELD TRIALS WITH WHEAT, 

MERREDIN EXPERIMENT FARM, 1930. 

E. J. Limbourn, 

('ereal Breeder. 

These ti irJs wei’e planted on 19th May in a plot adjoining the Test Rows, the 
method of planting being similar to previous years. 

Ea<*h variety was sown down two tubes of the drill, a drill widtli eontaining 
hve varieties with the control variety Oluyas Early on either side. 

The length of the plots, as planted, was 10 chains, wdiich w^as lat<T subdivided 
into 10 sections of 87 links with a division of four links betw’een each section, the 
l>a lance of the plot forming a headland. 

Three* of these sections w’ere harvested as hay, six for grain, and one was left 
standing so that inforanaticjn regarding the strength of sti’aw' and ability of the 
difi'ereni varieties to hold their grain could be ol)tained. 

Germination was somevshat delayed by dry conditions at the time, there being 
practically no rain I'rom 9th May until 1st June. This dry spell Jdllowing good 
rains during A[)ril had enabled tin* plot to be well cleaned from weeds, and, exi^ept 
for lack of moisture, the soil wris in splendid condition for planting. V ery little 
malting ol' the seed oc(*urred, and a good germination was obtained after tin* early 
June rains. 

Tlu* trial consisted of ciglit new ci-ossbred wheats with (tluyas Early as the 
control variety, Nabaw'a and Garrabin being also included for comi>arison. 

Weather conditions w^eje ideal for growth, the yilants stooling out rather than 
running np to straws, although the general heiglit of straw was above the average, 
lairs wei’e all well formed and mostly tilled three grains to tin* sj^ikelct, grain being 
fairly f)lum}) ami of a good colour. 

The crossbred varieties of strong milling (pialities gave disappointing yields 
compai’ed with Gluyas Early or Nahawa, the liigher yields being oldained with 
the more starchy-grained types. 

One or two of the strong milling crossbreds continue to give rather better 
yields than (Garrabin, and for that reason a milling test with these crossbreds 
should be of interest. In the 1929 milling test (Nabawm x Garrabin) M. 26 showed 
a decided improvement over Nabaw^a, although not equal in strength of flour to 
Cana bin. 

Exce()t for a few patches of Take-all, mainly in Section A, the planting was 
vei’y free from disease. 

Flag Smut was found throughout the Gluyas Early controls, the loss from 
this disease being possibly one per cent. All other Varieties were entirely free from 
infection by this disease, which goes to show that the method of selecting new var- 
ieties for resistance to this disease is quite satisfactory. No definite sign of resist- 
ance to S'ake-all (‘ould be noticed, the diseases being fairly general throughout the 
experimt^nt, all varieties being affected. 

r\ Ruftt appeared in a mild fonn during Oetp^ber, all varieties being attacked, 
apparent effe<?t on yield or quality of the grain could be noticed. 
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Special note was made of tlie standine: quality of the straw, a portion of the 
planting being left standing until towards the end of December Cluyas Early 
lodged rather badly in places, and the selection from Mintior — P. 1753 — broke 
down after heavy rain in December, but stood fairly well up to that time. (Nab- 
luva X Bunyip, M. 14, also broke down somewhat, the straw ludug very briltle. 
The other varieties were all decidedly better than Oluyas Early, odd straws break- 
ing down only. 


JUNIOR FIELD TKUI.S^ -WHEAT~-(JRAiN \ lELDS, 


N'nrioty. 

Kok. 

No. 

Av«*r- 

heif^hfc. 

Src. A. 

* 

Sei*. n. 


So(‘. D. 

Sac. E. 

'I'otal 

Vicl.l. 

I Aver- 
; ajzc 
i VioM 
per 

soctioii. 

( one 
flMir- 
ative 
per- 

(■ontajjc 

Vi(?l(i. 



inchi-8. 

o/.s. 

iY/.H. 

O/K. 

O/.H. 

oz.s, 

ozs. 

o/s. 

o/ 

i.luvaH Kiirlv 

P l.NO 

40 

04 • 1 2.5 

05 750 

87-2.50 

01-125 

84-125 

452-375 

00-475 

100 

ili.A.C. 4170 X Nabawji) 

CM 

40 

r)i> • 7.50 

82-7.50 

70-625 

S3 • 000 

83 ■ 250 

305 ■ 375 

70-075 

86 

( X CarrabiiU ... 

i\r 37 

45 

71-250 

70 • 2.50 

01 -62.5 

64 - 1 25 

58-250 

331 -500 

66-300 

72 

Nnbawa 

1* 1432 

44 

! 70-2.50 

] 74-000 

82-000 

70-2.50 

7 7 -.500 

302-000 

78-400 

85 

Nabawa x (Jarrabin) ... 

M 2« 

45 

50*250 

('12-7.50 j 

60-000 

60-000 

72 • 750 

312-750 1 

62 - 550 

68 

iN'abiiwa >: ('arrahin) ... 

M 35 

48 

I .50 -125 

' 58 ■ 1 25 

67-000 

6H-750 

65 • 625 

315 (125 

63-125 

60 

1. Iliyas Early 

P 1 .50 

47 1 

1 01-750 

1 80-000 

100-750 

0.5 - 500 

02 -725 

460' 750 

03-050 

100 

filiiyas Early 

P 1.50 


1 84-125 

: 01 • 000 

101 -625 

0.3 - 500 

1 08-375 

168-625 

03-725 

100 

Mindor' Sftli'cUoii from ... 

P 1 753 

42 

57-2.50 

' 02-7.50 

1 60-250 

63 - .500 

67-500 

HO -750 

63-050 

70 

( I'lorpnoo X ( ’arrahin) ... 

M' 24 

47 1 

43 *,500 

; 45-375 

50-875 

51 -000 

57-2.50 

248-000 

40-600 

55 

r.'trrabin 

J* 1437 

47 1 

.38-875 . 

03-000 

60 2,50 

63-375 

42-000 

276-500 

.5.5 • 300 

61 

Niibawa x (rlnyns Early) 

M‘ 20 

47 

112-125 i 

113-000 

112-625 

in- 250 

100-375 

558- 375 

111-075 

112 

(Nabawa X llnnylp) 

M 14 

47 ! 

03 -.500 ; 

83-7.50 

100-500 

77-875 

00 - 500 

416-125 

83-225 

01 

lOiiyas Early i 

1’ 150 

47 

70-375 i 

03 -.3 75 

' 01 • 750 

1 S<s-875 

S!)-250 

442-625 

HH-525 1 

100 


J( NIOR FIELJ) Till Al, 'WHEAT, UrK) -SFMMAKV Ol' .Ri:srLTS. 


5‘aricty. 

Oej;. No. 

Sp;ison ol Maturity. 

0 

A vera^jt' 
Heijrlit . 

Comparative 

pen-ent-aKc 

Yield. 

(Nabawa x Ulnyas Earlv) 

M20 

Early 

inebes. 

47 

112 

Uluyas Early 

P 1.50 

Early 

47 

100 

(Nabawa ,v minyip) 

lU 14 

N cry Early 

47 

01 

(D.A.e. 4170 X Nabawa) 

C84 

Midseason 

46 

86 

.Vabaw'a. ... 

P 1432 

M'idse<i.son 1 

44 

85 

(Kedcration X (’arrabin) 

M 37 

Early 

45 

72 

A selection trom “Mintior ” 

P 1753 

N ery Early 

42 

70 

(Nabawa x Carrabin) 

M 35 

Early 

48 

60 

(Nabaw'a X Carrabin) 

M26 

Midseasoii 

45 

68 

(■arrabin 

P 1437 

Early 

47 

61 

Elorcnce x Carrabin 

M24 

Early 

47 

55 

'Pile Yield of " (llnyas Early ” ns sliown above, is computed from the avcrajte yield of all lonr 

control plots. 


('OM|»ARATIVE PER(’KNTA(JE RESULTS IN LREVIOUS SEASONS -OLUVAS EARLY -- 100 %’ 


Variety. 

Rep. No. 

Comparative j)crcentaKe yiidds. 

Average. 

1927. 

1928. 

1 020 . 

1030. 




% 

3u 

‘>0 

0-' 

/O 

Carrj\^bin 

V 14.37 


83 

77 

61 

74 

Nabawa 

P 1432 


97 

04 

85 

92 

(Nabawa x Gluyas Early) 

M20 


122 

107 

112 

114 

(Nabawa x Bunyip) 

M 14 

79 

86 

91 

91 

87 

(D.A.C. 4179 X Nabawa) 

C 84 



97 

86 

91 

(Nabawa x Carrabin) 

M35 



94 

69 

81 

(Nabawa x Carrabin) 

5126 


”93 

87 

68 

83 

Eloronce x Carrabin 

M24 

”83 

84 


55 

74 
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The rainfall for the year was as follows, the averages beiag for the past 19 
years, from 1912-1930. 


1 

.liUl. 


Mur. 

A pi. 

1 May. j Innr. 

r^ofnl 

.Inly 

1 Ruins. 

j A UR. 

j Sop^- ' 

1 

Oot. 1 

Total. 

Nov. 

1 Dec. 

Totiil 

tor 

y»*ar. 

19:)0 . . ! 

1 

j 

1 

2S1 1 

1H« 

40 1 

I 

107 

[ 

184 

1 

05 j 

04 

1 .009 

1 1 

41 

1.00:5 

Av(>i icfo 1 



1 


i 

1 



1 






1912 /:M. . 

5') ' 

r,«| 

12'i 

79 

ISO j 195 

188 

140 

9;i ' 

i;> 

821 

4t ' 

1 

1.204 


NOTLS ON THE NEW VAfHETIES. 

{Nabawa .r Bnnyip)^ M. 14. — Owing t<> the brittle nature of the straw aiul its 
general similarity to the parent type, Bunyip, it has been decided to discard this 
crossbred. It shows no delinite improvement over Bunyip, and did not yield nearly 
as well as the variety Noongaar in the Seasonal Variety Field Trials. 

(Nabawa .r Gluyas Early) M. 20. — An early variety, resistant to Flag Smut, 
that is giving consistently higher yields than Gluyas Early. In the May planting 
of the Seasonal Variety Trial it gave an average increase of yield over Gluyas 
Early of three per cent, over the five plots harvested. It has a semi-solid straw 
like Gluyas Early, hut being stouter and less whip-like, it has not the same ten- 
dency to lodge. Its resistance to Flag Smut should make it a valuable variety to 
combat tlie e.xtension of that disease which is inci’easing rapidly in this State, and 
which in the Eastern States is considered one of the worst diseases tliat aff('ct 
wheat crops. 

(Florence w ('arrabin) M. 24. Although of strong milling (luality and resist- 
ant to Flag Smut, its low yield does not warrant a further trial. 

(Nabawa .r Carrahin) M. 26. — Tins is a strong milling variety, resistant to 
Flag Smut, giving a rather better yield than Carrahin. 

(Nabawa x Carrabin) M. 35. A selection from the same cross as M. 25. Hc- 

sistance to Flag Smut, and of strong milling (luality. It makes taller growth, and 
matures earlier than i\'l. 26, and for the two years under test has given a slightly 
increased yield. 

{Federation x (arrabin) M. 37. — This is a doubtful vaiiety at [jresent, being 
lather irregular in growth and very tougli to thresh. It gave the h(*st yield of th(‘ 
strong milling \arieties, and may imjirove under selection. It is also resistant to 
Flag Sjuiit. 

A Selection from ''Minflor,- F. 1753. — This is an early maturing strain selec- 
ted from the variety ‘^Mintlor,’’ received from Mr. H. Pye of the Dookie Agri- 
cultural College, Victoria. Being short in the straw it was thought that it would 
pro^'e useful to overcome damage by strong winds. The straw, however, is very 
brittle, and broke down rather badly. There is a late maturing strain of this 
variety that has the same brittle .straw. Both strains are very resistant to both 
Flag Smut and Bunt, but show possible .susceptibility to Rust. 

(1),A.(\ 4179 X Nabawa) C. 84. — It is doubtful whether this is any improve- 
||ient over ^‘Nabawa 2^ 
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LUCERNE FOR THE SOUTH-WEST. 

M. CuLLiTY, B.Sc.{Ag:r.), 

Agricultural Adviser. 

Lucerne is one of our oldest cultivated crops, having been used by man for 
more than 2,000 years. It belongs to that family of plants known as the Legnm- 
inosae, various members of Avhieh have been largely used by farmers in the past 
centuo^ in their rotations, they having observed that crops following on legumes 
seerrmd to grow much better. They believed this result was due to some y)eculi- 
arity of legumes, but it was not until the last thirty years that this peculiarity 
was explained. The association with <*ertain bacteria in the soil enables legumes 
to draw one of the principal plant foods, not from the soil, but from the air. The 
plant and bacteria exist together for their mutual benefit in a state of symbiosis, 
the bai'tejia living on plant juices or substances drawn from those juices, while at 
the saiiiP time making available b) the plant stores of easily assimilable niti’ogeTi 
which has b(‘en drawn from the air, where it exists in enormous quantities in a 
form ns(‘less to the plant. The indication of the presemce of these bacteria may b(‘ 
easily seen b> e\amining the root system of a species of this family of plants for 
small growths known as nodules. 

Lucerne, however, does not often (Igure in an ordinary rotation, so the bcMU*- 
ficial efl'e(*ts to crops following it are not often seen. What is more often apparent, 
how(‘\er, is the comparati\ely poor growth of lucerne due to an insudicient num- 
bei’ of the lucerm* bacteria being present. This can be remedied by the farmer by 
topdressing the area with a small (piantity of soil tak(*n from an area where 
luc(?rne is growing strongly. However, it is always better to take the prei-autioit 
to see that bacteria are pi(*sent when sowing. Tins may Ix' done in three ditTerent 
ways — 

(1) by lo) dressi:ig the area to he sown with a <jiiantity of soil as above; or 

(2) Ky mixing the ^ red to l)e sown with a few i)Ounds of soil as above, dried, 

hut not heated. (The drying of this .soil should Ix' done in a shaded 
p-hue, as suuliglit will kill the organisms. Sowing should then be ear- 
I'ied out i;i tlie altei'iioori t(» prevent the injurious action of the sun); 
or 

(d) pure cultures of the oi'gaiiism may be obtained from tlie Plant Pathology 
Hranch of tlie Department of Agriculture at a small chai’ge to (‘over 
postage. These are shaken up in skim milk or very thin glue, and the 
seed mixed with it. It is dried siilTiciently for sowing, which, as with 
the soil dusting method, should be carried out in the afternoon. 


SOILS. 

Lueeine thrives in a vaiiety of soils, and, from tlu' exprimmce in tlie newer 
districts in the SoutliAVest, it would appear that with attention, payable results 
may be obtained oil almost any soil. The best condition is a deep fi*ee-working 
soil, with free water several feet below ground level, but in the majority of eases 
Avhere a good permeable subsoil is present, enabling the long roots to penetrate, it 
will be found that lucerne will thrive. Even in eases where on examination of the 
subsoil it would ajipcar to he too stiff for roots to penetrate, |>ayable results have 
been obtained. 

One absolute essential to success is drainage, as lucerne will not grow in sour 
soil. Patches are often seen in lucerne plots where weeds, (dc., are prolific, and 
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the lucerne appeals to ha\e died out These on examination usually aie depres- 
sions where water lies The beneht of lime to lucerne is often attiilmted to its 
sweeteuHi^i: effect rather than any mechanical or manuring effect 

PREPARATION OF SOIL. 

Liueine being a deep lootei, it is necessai\ that the jiieparation ot the soil 
be to such a depth as to allow the voung loots to get as tai down as possible in 
a short time I'he depth ot t)lougliiiig, however, must be controlled b\ the type of 
soil If the soil is onh four niches, it would bt a mistake to plough six mdies and 
bring a portion ot the subsoil to the surface Weeds aie a big problem lu estab- 
lishing a new held, as these will often kill oi dioke out the young lucerne plants 
which are slow growers It is preferable to plough the land some time betint it is 
i(X|uireJ to sow, and to destiov the wcid giowth by frequent (ultnation Where 
autumn planting is tarried out this (annot he done as the geimiiiation ot the 
weeds and the lucerne will take place about the same time To tout ml tliN it is 
netessary to plant the luttriie in drills so that cultivation ma> be w,i\en between 
the rows Where possible it is pieferahle to sow^ the ground that is to hi laid down 
to hueine with some dearing flop, oats, etc, hut piefeiablv potatoes wheu it can 
be done This ( rop lias the advantage ot opening up the soil to a good depth, 
leaving a laige lesidiu of fertilise i behind, and leaving the gionnd liee liom 
weeds 

The‘ land should be worked down to a good see^l bed, with the disi lultnatoi 
oj liaiiows Otte*n before sowing, a hnal ven> shallow ploughing is given, tollowed 
bv the harrows and the roller to gi\e a fine, firm se^ed bed The lollni^ is lU'ces 
s.nv, beeause the hie erne seed being small ifquiies to be well packed in tlu soil, 
olhe^rwise malting rnav occni 

Time ot sowing will varv with the conditions With good moistuie Indding 
soils spring planting is bettei, as this gives an opporiunitv ot (ultivatini? toi weed 
destruction throughdut the autumn and winter On other locations, hnwevei, as 
on the hillside slopes of Maii)imuji, for instance, it is often advisable to sow in 
the e^aily autumn in drills The liueine will germinate and make fan aiowtii be- 
fore the winter sets in The plants tlieri ge'rmrally are in an eve client (ondition 
for fast giowth during the ensuing spiing, tor us the moisture leeedes in the sod 
the voung ta]) roots are in a position to be able to follow it elowii 

On the flats en in the gullies of that district sowing may be held over until the 
spring, pioMcling the aiea is worked up eaily in the autumn, and has lieen keqit 
( le^an 

SOWING 

The (juaiititv of send to sow will vaiy according to whether the crop is sown 
in drills or breradeast \A^here diilleMl six to eight lbs se^ed will be found suflicient 
Where bioadcast 12 to 1*) lbs will he lequired to give a good re^sult Both luethods 
have then advocates and good results may be obtained by either method 

Where weed giowth is bad or summer cultivation is necessary, it will be 
found that sowing in dulls will enable weed contiol and moisture coiiseivation to 
be caiiiecl out much moie easily However, wheie the ground is clean and suffi- 
cient summer moisture is not a problem, broadcasting is the easier method 

MANT^RING 

When sowing, a mixed rnanuie of superphosphate and sulphate of ammonia 
IS desirable The sulphate of ammonia is included, as the young plants will not 
have suflicient bacteua on their roots to absorb enough nitrogen from the arr A 
mixture recommended is not less than 224 lbs superphosphate and 56 lbs sulphate 
of ammonia per acre 
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As the yi(?l(ls of lucerne when properly established are huge, it is necessaiy 
that continuous manuring be resorted to. Not less than IV 2 ewt. of super phosiduite 
should be applied twice in each year — first in early autumn and the second in early 
spring. The reason for this manuring is that each cutting of lu(‘erne may }>e con- 
sidered as a separate crop, and when live or six cuttings are made in one year, the 
ncK^essity for manuring heavier tlian for the ordinary (^ei'eal o»’ |)ea cj*o)) is ob- 
vious. 

It is particularly benellcial — where the soil selected is suspected to sourness — 
to apply a dressing of slaked lime at the rate of approximately one ton per acre 
(half ton quicklime). Where freight charges are high it is preferable to purchase 
this as quicklime, allowing the lime to air slake befoia* applying. Where liming 
is to be carried out, it is necessary to arrange the work so that this ma\' be done 
at least a month btvfore the seed and fei*tiliser ar(‘ a])pli(*d. 

AFTER CULTIV^ATION. 

Following on the germination of the lucerne, the farmer’s lu>art is often sad- 
dened by a dense growth of weeds, and as the young liu'erne plants arc not 
strong enough to withstand cultivation, he is often at a loss to know what to <lo. 
The remedy is easy, it being only necessary to keep the whole growth low hy mow- 
ing or grazing. Where the mower is available it should be used when tin* [dants 
are just about six inches high. As this cut is not worth, gatheiing, it is h*ft as 
a mulch over the surface. Often, hoAvever, it is deeid(*d that the cheai)esi and 
easiest method is to graze the held. This for best results should b(‘ done as qiii('kly 
as possible, and with small stoek. Where the field is kejd low the \\’eeds are losing 
in vitality during the whole fieriod while the lncerm‘ roots are getting a stronger 
and firmer hold, giving the plants an added vitality and enabling them to shoot 
away from the weeds. The grazing or mowing has an addiul IxnieHt in causing the 
lueerne crowns to throw out more sterns, or, in other words, to stool out. 

As soon as the plants are considered strong enough, which may be decithsl 
by pulling at the roots, cultivation should be reported to. Th(‘ ai’ea shoidd lx* 
grazed or mown, and the harrows or cultivator then brought in. Where sown in 
drilks the scuftier may, of course, he used without cutting tlu‘ crop. As a general 
rule, it should be remembered that the more cultivation given, the better the yields, 
one effect of stirring the soil being to allow the air in greater (juantities into the 
ground where the nitrogen may be withdraw'n by the jiodnlar ba<'teria. A good 
routine for working is to dec'ide on two main cultivations in each year — one in 
early autumn when the fir.st rains are expected, and the other in early s|)ring or 
when the winter rains are finishing. Topdressing should be a)) plied at these times 
After each cutting a good harrowing is particularly beneficial. These* cultivations 
have a twofold benefit- in the cold weather in allowing more free ac('ess of air 
to the nitrifying bacteria, and in the spring and summer in making a inulcli, con- 
serving the moisture neces.'^ary for the summer growths. 

HARV^ESTING OR TIME FOR CUTTING FOR- HAY. 

Two main indications are to be looked for when deciding when the lucerne 
crop is ready to be cut for hay. 

(1) When the plants begin to flower, 

(2) When the crowns begin to throw out new shoots. 

(3) In some cases, in cool weather, loss hi feeding value and weight occurs 

before the plants flower; the indication that this is happening is given 
by the lower leaves turning colour. Good hay should be green, fresh, 
free from weeds and rubbish, with a good pleasant aroma, and carry- 
ing all the leaves. 
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If hay-cutting is delayed beyontl any of the three stages mentioned above, loss 
will occur by a loss in digestibility. I. eaves will drop off more easily in handling, 
making for a loss of weight. A further consequence to the delay in cutting is that 
the succeeding growth will not come away as quickly nor will it yield as w’ell. 

The best season for hay-making is during the late spring or summer, as the 
weather is then suitable for curing. Earlier in the season it will usually be found 
more I'l'ofitable to feed green or to graze, as the sappiness of the stalks and the 
unsettled state of the weather makes the task of hay-making a hazard. 

Lucerne ^‘cures’’ very quickly, so the skill in handling it needs to be higher 
than that re(iuired for ordinary meadow hay. Care should be taken that the drying 
material is not handled more than strictly necessary during the heat of the day. 
Raking into windrows and carting to the stack is best done in the morning or 
late in the afternoon. During the middle of the day the material dries out and 
becomes extremely brittle, resulting in nearly all the leaf being lost if harshly 
handled then. In the afternoon when the atmosphere is cooling, moisture is ab- 
sorbed by the hay, with tlie result that it can be handled with comparative ease. 

It advisable that the windrows be formed as soon as possible after cutting, 
allowing the green material time to wilt only. In olir climate, as often as not, the 
hay can be stacked direct from the windrow, but where stacking has to be delayed, 
it is advisable to form it into large cocks as soon as the plants are dry enough. 
Tiiis may be tested by examining a sample. If, when twisted with the hands, no 
sa} is discernable, it may l)e concluded that the material is in condition for stack- 
ing or |)la('ing in large cocks. ( are, also, should be exercised that the plants do 
not get too dry or brittle in the i‘ows. 


YIELDS. 

Live cuttings in one year is about the minimum that may be expected from 
i|ii:^ ('I’O]). Each cutting should yield at least 1^2 tons of hay, so that the- iiunimum 
quantity of hay that a plot would yield, if not fed green or grazed, would be 
api)roximately seven tons i)er acre. Mr. 0. E. Uombs, of Jardee, between Septem- 
hc]', 1112^, and April, 1921), obtained seven cuttings from his two acres, and, while 
teedijig it green and as hay to his herd of cows dui'ing the whole* period, finished 
u]> with approximately seven tons stacked in his shed. 

LIFE OF A STAND. 

The length of lime during which this crop will produce these (luantities of 
fodder should make every farmer a lucerne grower. Small plots in the Manjimnp- 
Lembertou area have been in existence from the early days of group settlement, 
some of the outstanding successes being those of — fl. Prosser, 10 acres; D. Hunter, 
() acres; A. V. Kjellgreii, 3 acies. 

Dih* paddock in the Denmark area has now been down to lucerne for 20 years. 
Naturally, after a period of years, the stand becomes a little thinner, and it is 
sonu‘limes then advisable tt) plough in for a change of crop for a year or two, 
and then to reseed. 

GRAZING. 

Where it is intended to graze an area of lucerne great discrimination must be 
shown, or else considerable damage will be done to the crop. When it is young 
the loots have not firm enough hold of the ground to withstand the severe tugging 
and pulling that it would receive from lafge stock, therefore, while the stand is 
still young it is advisable to graze only with small stock, and then by putting as 
many on as possible so as to shorten the time of grazing, and by taking them oil* 



Ma h., 1933.] JOURNAL OF AGRI CULTURE, W.A. 173 

before grazin^^ hare has oeciirred. Where possible, it is advisable to avoid pri'aziii^ 
duriiif^ the first two j^ears. AVith sheep it is partieularly necessary to exercise 
care in this respc'ct, as th(*se sto(‘k can gTaze very close to tlie j^round, and as a 
conseciuence, if left in the paddock too lonjy^, will crop off the crowns of the plants, 
resnlting' in the followini»' crops being’ considerably thinner. 

Continuous grazing of luceine has a particularly bad effect on the croj), and 
to avoid this, when it is lit for grazing by ordinary stock, it is advisable to put 

as many on at a time as is possible. This ensures that the whole crop will be 

eaten off even before, the young shoots commence to appear on any portion. 

Care should be taken when grazing stock on lucerne that th(*y are not let in 
when it is wet, either by rain or dew, or when they are very hungry. 11 oven is 
likely to be ('aused by feeding (his succulent feed to hungry stock. The danger 
is greatly increased when the plants are wet. When cattle are being introduced 
to this ('rop after a s])ell away from it, it is much better that they be well ted 

first so (hat they will not be able to consume great quantities, or, if this is not 

possible, to turn them on for thirty minutes and take them off, letting them on 
again for a similar period a few hours later. They soon become accustomed to 
the cro]), and will he able to remain in the crop without danger. However, it must 
be said that grazing, whalevcu’ its advantages, materially lessens the life of a stand. 

It is diflicult to uuderstaiid why farmers, and |)articnlai’ly dairy farmers, in 
llie Sonlh- \V(‘stern districts do not pay more attention to this crop. As a general 
statement, it may be said that suitable lucerne soil exists on every location. In the 
gi’oup settlement areas a \ ery larg(‘ number of farmers have small areas, but have 
I’oom for imu'ease. In Bridgetown, Balingnp, Kirnp, Donnybrook, etc., j)i’actically 
nom* is grown although great benelits would follow its int j’odnction, particnlarly 
where tlie farim*r has to milk his cows during the dry months. The provision of 
gi’een lucerne theji will make all the difference in the yield of his stock. 


LUPIN INOCULATION- 


E. J. LiAinoTinN, 

Ceieal Breeder, IMerrediii Exi)eriment Farm. 

Two methods of soil inoeulation with lui>ins were successfully tried. In the 
grass garden, vvliere the seed is planted by hand, soil from the ('hapmaii Vtwm and 
in which lupins had pieviously })een grwn during the past season was spiinkled 
in the rows l)efore planting the seed. No nodule formations Imd ap])ear(*d on the 
lupins w^hen planted in the grass garden in prex ious seasons, hut the roots were 
well encrusted with them after the inoeulation. The plants also made better growth 
and seeded more prolifically, hut this may have been due to the seasonal eonditions. 

For planting by drill the lupin seed was first dip| ed into a syrup made by 
melting sugar, and then rolled in the soil obtained from the Chapman Farm. It 
Avas found necessary to go through the seed aftenvards and break \\\) any lumi>,s 
formed where two or three seeds had stuck togetluu’, bid sufticient soil adhered to 
the seed, and it could be planted with the drill without any trouble. The planting 
had to be made very thinly, as the amount of seed available Avas very limited. The 
inoculation, however, Avas successful, as A\^as shoAvn by the nodule formations found 
on the roots. This method Avill be tried again this coming season in anotber 
paddock. 
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LIVE STOCK AND MEAT. 


For tlie information of readers of this ^Moiirnal/’ the folio wiu«: particulars 
have been supplied by Messrs. Elder, Smith, and Coy., Ud., Perth. 

COMPARATIVE NrMBBUS OP STOCK SOLD AT METROPOLITAN FAT STOCK MARKETS, 
FOR MONTHS OP DECEMBER, 1930. JANUARY AND FEBRUARY, 1931. 



December. 

January. 

February. 

8rci. 

10th . 

17th. 

30th. 

7th. 

14th. 

2l8t. 

‘28th. 

4th. 

11th. 

18th, 

25th. 

Sheep 

1 2,898 

11,165 

17,342 

16.118 

14,032 

13,020 

11,106 

8,986 

9,682 

12,609 

10,642 

9,981 

Cftttlo 

716 

616 

757 

726 

* 669 

593 

668 

604 

546 

507 

663 

518 

Pigs 

869 

1,202 

1,729 

616 

1,089 

1,492 

1,316 i 

1 ! 

1,416 

1.662 

1,569 

1,195 

1,152 


COMPARATIVE VALUES PER POUND. 




December. 


January. 

February. 

3rd. 

10th. 

17th. 

30th. 

7th. 

14th. 

21fit. 

28th. 

4th. 

llth. 

18th. 

26th. 


d. 

a 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

Mutton 

3 



H 

3 


2i 

'A 

82 

H 

23 

21 

Beef 

H 

1 

H 

53 

i 6 

i « 

6i 

H 

H 

^ \ 

r 6J| 

6 

Pork 

01 

6i 


7i 


1 ^ 

0 

0 

0 ! 


«1 

6 

Bacon... ... ... 

1 

53 

5 } 

r>i 

5i 

‘ 51 

! 6t 

6i 

53 

52 

6? ; 

51 j 

6i 



Mai?., im.] 


.10TTHNAL OF AGRICiq.TURE. W.A. 


175 


MARKET REPORT. 

Messrs. H. J. VV'igmore & Co., Ltd., ot‘ Wellington Street, Pertli, have supplied 
us with the following information regarding Chaff offered at auction in the l*ei*th 
Railway Yards for the period December to February (inclusive). In all cases the 
price () noted is for f.a.n. to prime Wheaten Chaff, packed in new bags:— 



(^uHTitity. 

Maximum per ten. 

£ .s. (1. 

Minim mil 

£ s. 

|>cr ton 

d. 

December, 1930 

. . 1,025 tons 

3 15 0 

3 5 

0 

January', 1931 

950 tons 

3 15 0 

3 10 

0 

February, 1931 

845 tons 

3 15 0 

3 10 

0 


The period under review lias been v<*ry disap]>ointing froni a gi‘owei’'s stand- 
point, (pmJities under f.a.(j. to j)rinie have been very difficult to (piit at low prices. 
During the months of Decem))er, January, and Februaiy, thei'c lias bec'ii very little 
alteration in the price of f.a.<]. to ])rime Wheaten Chaff. At the tinu* of g-oing to 
Press the market value for f.a.ij. to prime at auction is I'rorn fJ 12s. (id. to 15s., 

f.a.q. from £2 os. to £5 7s. 6d., mediums from £2 J2s. (id. to £2 1 5s. per ton. 

Oaten ('huff . — During the past three months tlu* market has Ix^en well sup- 
plied, and low prices have been ruling. During Decemiier prime green (luality was 
realising from £3 5s. to £3 7s. (id., f.a.cp trom £3 2s, (id. to £3 5s., mediums from 

£2 12s. (id. to £2 J5s, jier ton. In January good supplies were coming forward to 

a dull demand, and f.a.q. found buyers at from £2 15s, to £3, mediums from £2 10s. 
to £2 12s. (id. pel’ ton. During February s(*veral trucks of prime gi’ciMi Oaten real- 
ised from £3 2s. 6d. to £3 5s., f.a.i]. sold at from £2 15s. to £3, mediums at £2 12s. 
£)d. per ton. 

Oats- 'Throughout the period under review there has been little* oi' no altera- ‘ 

lion in the market v alue of Oats. The elosing (piotations ai‘e as nn(h‘r; 

De('emb(U' — 

(tood heavy feed Guy ras, Midgas and Algerians .. 15 to I (i [)er hnshel. 

Good feed .. .. .. .. .. .. J 3 to 1 4A ,, 

Ivight feed . . . . . . . . . . . . 1.0 to 12 ,, 

J aiiuary — 

Good heavy feed Guyras, Midgas ami Algeiiaiis . . 15 lo 1 7 ,, 

Good feed . . . . • . . . . • . 1/3 to 1/5 „ 

Light feed .. .• .. •• .. .. 10 to 1/2 „ 

February — 

Good heavy feed Guyras, Midgas and Algerians . . I, 5 to J, fi ,, 

Good feed . . . . . . . • • • • • 1/3 to 1/4 

Light feed . . . . • . 10 to 1/2 ,, 

TF/i<?a(. — During December f.a.cj. was selling at from 2s. 5d. to 2s. 8d., second 
grade from 2s. 2d. to 2s. 3d., smutty samples from Is. 9d. to 2s. per bushel. At 
the beginning of January heavy .suppliers were coming forward and the market 
eased somewhat. F.a.q. was selling at from 2s 2d. to 2s. 3d., stHmnil grade from 
Is. lOd. to Is. lid., smutty and inferior from Is. 7d. to Is. 9d. per bushel, but to- 
wards the latter end of the month the market firmed to 2s. (id. per buslnd. In Febrnary 
heavy supplies were coming forward to a dull demand, and t.a.q. sold down as iow^ 
r.s 2s. Id. to 2s. IJd. per bushel. Towards the end of the month very few consign- 
ments came forward on account of the low prices ruling, and the market advanced 
from 2s. fid, to 2s. 7d., second grade realised from 2s. to 2s. ikl., smutty and inferior 
from Is. 9d. to Is. lOd. per bushel. 
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WESTERN AUSTRALIA— DEPARTMENT OF AGRICULTURE. 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 5. — Fruit Drying, J. F. Moody. 

No. 20. — The Pruning of Fruit Trees. J. F. Moody. Price 2s. 6d, 

No. 24. — Hints to Stock Breeders (revised). R. E. Weir. 

No. 30. — Descriptive Account of the Codlin Moth. L. J. Newman. 

No. 37. — Conference of Producers^ 1910 and 1912. 

No. 46. — FruU Packing and Marketing and Exporting of Fruit. J. F. Moody and J. Ramage. 
Price Is. 6d. 

No. 49. — The Feeding of Horses. Professor Paterson and G. L. Sutton. 

No. 57. — Vermin Destruction. A. Crawford. 

No. 60. — The Farmers Clip. J. J. Mahood. 

No. 68. — Flaying and Treatment of Hides. R. E. Weir. 

No. 72. — The Potato : Its Cultivation^ Pests and Diseases, G. N. Lowe, L. J. Newman, 

D. A. Herbert. 

No. 79. — Sheep on the Wheat Farm and their Management in W.A. H. McCall um. 

No. 83. — Horticulture and Viticulture. A. Dcspe^sis. Price 2s. 

No. 87. — Sheep Feeding Experiments : State Farm., Chapman, 1920. G. L. Sutton and 
F. Vanzetti. 

No. 88. — Light Land : Conference. G. L. Sutton. 

No. 90. — Stock Waters : Standard for Composition of. E. A. Mann. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 93. — The Home Tanning of Sheep and other Skins. H. Salt. 

No. 96. — Poison Plants of W.A. D. A. Herbert. 

No. 99. — Australian White. G. L. Sutton. 

No. 101. — Cotton Cultivation. G. L. Sutton. 

No. 103. — Kerosene Method for Eradicating Zamia Palm. G. K. Baron-Hay. 

No. 105. — Pedigree Selection of Seed. G. L. Sutton. 

No. 106. — The Red Legged Velvet Earth Mile. L. J. Newman. 

No. 109. — Rape. G. L. Sutton. 

No. 111. — Standard Wheat Varieties. G. L. Sutton and F. Vanzetti. 

No. 112. — Automatic Demce for Eradication of Stickfast Flea. G. Allman. 

No. 113. — Picked Pieces : Classification of Clip. 

No. 114. — Blue Mould on Citrus Fruits. W. M. Came. 

No. 115. — The Value of Windmills for Pumping Water in W.A. A. H. Scott. 

No. 116. — Spotted Wilt of Tomatoes. W. M. Came. 

No. 117. — Cream. P. G. Hampshire. 

No. 118. — Pigs and Pig Raising. P. G. Hampshire. 

No. 122. — Descriptive Account of the Fruit Fly. L. J. Newman. 

No. 149. — Lucerne. G. L. Sutton. 

No. 192. — Root Rot. A. J. Despeissis. 

No. 220. — Irrigation and Drainage. A. H. Scott. 

No. 221. — Soudan Grass. G. L. Sutton. 

No. 225. — Subterranean Clover. G. K. Baron-Hay. 

No. 238. — The first Australian Studmaster — His Flock. G. L. Sutton. (Reprint from ** Jour 
nal.*’) 

No. 239. — Field Experiments, 1927 — Chapman. I. Thomas (Reprint from “ Journal.**) 

No. 241. — Field Experiments, 1927 — Merredin. Langfield (Reprint from “ Journal.**) 

No. 242. — Fidd Experiments, 1927 — Avondale. Wild and Bailey. (Reprint from “Journal.**) 
No. 243. — Successful Codlin Moth Control in W.A. G. W. Wickoms. (Reprint from “ Journal**) 
No. 244. — Fruit Fly — Trapping Experiments. L J. Newman and G. W. Wickens. (Reprint 
from “Journal.*’) 

No, 245. — Leaf Rust of Stone Fruit. W. M. Carne. (Reprint from “ Journal**) 

No. 246. — Field Experiments — Wongan Farm. I. Thomas. (Reprint from “ Journal**) 

No. 247. — RM Clover. G K. Baron -Hay, C. A. Gardner, and A. B. Adams. (Reprint from 
“ Journal*’) 

No. 248. — Elephant Grass. G. K. Baron-Hay and C. A. Gardner. (Reprint from “Journal**) 
No. 249. — Ph^phate or Phosphoric Acid G L. Sutton. (Reprint from “Journal*’) 

No. 260. — Sheep — Hand-feeding. H. McCallum. (Reprint from “Journal.**) 
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No. 261. — Rutherghn Bug. J. L. Newman. (Reprint from “Journal”) 

No, 262. — Worms affecting Sheep. H. W. Bennetts, (Reprint from “ Journal.”) 

No. 253.— Drooping- Flowered Clover. H. M. Came, 0. A Gardner, and G. K .Baron- Hay. (Re- 
print from ” Journal.” 

No. 254. — Sorrel. W. M, Oarno, A B. Adams, and G. A. Gardner. (Reprint from ” Journal.” 
No. 256. — Climbing Cut-worm or Tomato Moth. L. J. Newman. (Reprint from “ Journal”) 
No. 257. — Beekeeping Notes. H. Willoughby Lance. (Reprint from “Journal.’’) 

No. 258. — Pasture Development in the Great Southern Area. J. T. Armstrong, B.So, (Reprint 
from “ Journal”) 

No. 25d.—Phosphatic Licks for Stock. Geo. L. Sutton. (Reprint from “ .Tournal”) 

No. 260. — The Treatment of Bowling Greens, Tennis Courts and Lawns. P. G. Hampshire. 
(Reprint from “ Journal”) 

No. 261. — Rose Chief of Wollonghar — The value of Breeding." P. G. Hampshire. (Reprint 
from ” Journal”) 

No. 262. — The Blow-fly Menace. H. McCallum. (Reprint from “ Journal”) 

No. 263. — Dairy Farm Competition, Harvey District. G. K. Baron-Hay. (Reprint from 
“ Journal”) 

No. 264. — Alsike Clover. C. A. Gardner. (Reprint from “ Journal”) 

No. 265. — Blue Lupin. G. L. Sutton. (Reprint from “Journal”) 

No. 266. — The Blackberry Pest. G. L. Sutton. (Reprint from “ Journal”) 

No. 267. — -Royal Agricultural Society Crop Competitions. I. Thomas. (Reprint from 
“ Journal”) 

No. 268. — Soil Alkali. L. J. H. Teakle (Reprint from “ Journal”) 

No. 269. — Cheap Pasture Production. G. R. Baron-Hay. (Reprint from “ Journal”) 

No. 270. — -Subterranean Clover Weevil. L. J. Newman. (Reprint from ” Journal”) 

No. 271. — Seaweed as a Fertiliser. L, J. H. Toakle and L. J. Newman. (Reprint from 
“ Journal”) 

No. 272. — Biological Control of the Silver-Eye. L. J. Nowman. (Reprint from Journal”) 
No. 273. — Subterranean Clover Seed and its Impurities, with a Comparison between Machine- 
Cleaned Seed and Seed in the Burr. H. G. Elliott. (Reprint from “ Journal”) 

No. 274. — Nut Grass. 0. A. Gardner. (Reprint from “ Journal”) 

No. 275. — Bee-keeping Notes. Spring Work and Re-Queening. H. Willoughby Lance. (Re- 
print from “ Journal”) 

No. 276. — Minerals in Pastures and their relation to Animal Nutrition. J. B. Orr. Reprinted 
from “ Journal”) 

No. 277. — The Potato Plot. G. N. Lowe. (Reprint from “ Journal”) 

No. 278. — Pear Scab. G. W. Wiokens. (Reprint from “Journal”) 

No. 279. — Curculio Beetle. A. Flintoff. (Reptint from “Journal”) 

No. 280. — Fruit Thinning. G. W. Wickens. (Reprint from “ Journal”) 

No. 281.— TAc Need for Lime in Western Australian Agriculture. Geo. L. Sutton. (Reprint 
from Journal”) 

No. 282. — The Coat of Feeding Pure Bred Cows under the Australian Official Herd Recording 
Scheme. P. G. Hampshire and P. C. Cousins. (Reprint from “ Journal”) 

No. 283. — The Eelworm-Qall or Root-Knot Disease. H. A. Pittman. (Reprint from “Journal.”) 

No, 284.— TAe Common Blue Lupin. C. A. Gardner and H. G. Elliott. (Reprint from 

“Journal”) 

No. 286. — Potato Diseases in Western Australia. H. A. Pittman. (Reprint from “ Journal”) 
No. 286.— Honey. H. Willoughby Lance, Apiculturis^. 
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No. 289. — The Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat, Geo* 
L. Sutton. 


No. 290 . — Wax Scale {Geroplastes Ceriferus, Anderson. L. J. Newman, E.E.S., Entomolo- 
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Tho following piiblieationa nia.y be obtained from the Dc'partimMit of Agriculture, 
Perth, on application, or will be sent ])ost free to any address in tliis 8tate on receipt 
of a remittance for tho amount stated: — 

The Handbook of HorticKlturr ond ViiicuUnrf of nV.s/rr/v Australia, by A. ])esj)ieasis, 
M.E.A.C.: 

This publication contains valuable information d(’aling witli all commercial fruits 
groAvn in Western Australia, including advice, on fdaiiting, pruning, packing, 
manuring, fruit-drying, wine-making, insect and fungoid ja-sts and their treat- 
ment, etc., and the whole forms a text book winch evm-y fruitgrower, whether 
large or small, should have in his possession. Tlu* ])iice originally was 8s. 
(id., blit to allow of distribution being as wide as ])ossible it lias Ixam reducoil 
to 2s. 

The Fruning of Fruit Trees, by J. F. Moody, Fruit industries (Annniissioner : 

This ])ublication contains numerous illustrations, lieing r(‘product ion of jdioto- 
graphs taken in this Htab*, of ])runed and unpruned trees, whiidi make tlu' 
di’tails S(d out iu tlie letterpn'ss particularly easy to uiiderst and. Priia' 2s. Od. 

Fruit Packing and the Marlceliug and Kxporiing of Fruit, by d. F. Moody, Fruit In- 
dustries Commissiouer, and J. Eainage, Packing liistrindoi’ : 

Tills publication (’oiitaiiis invaluable information on jiackiag and giadiiig fruit for 
local and ex|)ort markets. It is freely illustrated, and no fiaiit-jmcking sIhmI 
should be witliout a co])y. l*rice Is. (id. 


By Authority : Frkd. Wm. Simpson, Government Printer, Perth. 
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SUGAR BEET AND ITS CULTIVATION. 

(iKo. ]j. Si Ti’ox. I ot' Ay'rit'ultiiru. 

Till* suLi'av lias Ix'tai devcloixMl I roui tiie ordinary boel ol' wliirb liie 

‘’.Man,ii'()ld” is on(‘ i'orni and its sni*ar (-ojitiMit increased by srlcidioji, in ordt'i* 
to rondt'i’ it snilalilo fo!- tlia nianulaetui’t' of siij^ar. It is, tbt'nd’oru, osscnl iall y a 
jn'otlnrt lor IIk' ffirtoi'y, and tin‘ ostablisbincnt of a factory is ina'cssary for its 
profitable utilisation. ddic t*stablishnieiit of a beet sugai- iVictoi'y is, tli(M‘efore, 
fundanu’utjil to tlie d('Velo]nnent (‘f snyar In (d. farininii'. and each is ina'cssary 
and cojnpbaiKMit.aiy to the otbei'. 

SoiiK* farmers consider that siiii'ar b(*et is a ^ood foddei’ cro)» admii’ably suited 
for the daii'v 1‘arni, Its cultivation for tliis [lurpose, bowevei*, is not /|ustilied, as 
its sist(‘r {)lant the “Maimold,'’ “Manyel Wurzel” or “Wurzid,’’ undtu* siioilar ('on- 
dilions of soil and climate, can Ix' rtdied upon to prodiua* an etiuaHy ynod stock 
food at less ('ost. 

Indirectly, ho\ve\<u‘, the production of suj^ar beet is helpful to the dairy 
fai’UKM’, for iiftm* the extrafdion of the juice fi'oin the beets the residue is k>io\vn as 
beet pulp, and d his is an admirable stock feed. Jt is specially valuable beimuse of 
its suciaiicnce whicli it has in common with other root fodders, and, liki' them, 
contains a laroe percentaije (bO jicr cent. ) of water. 

This crop) is, in effect, a iiardim crop which re(}uir(‘S much laboio’ and, in 
cousepuence, vhere the industry is established dose* settlement is risjuired, and 
^ '^eause of its assoeiation with a factory rerjuirin^^' lar^•e ()uantities of lime ami 
fuel, it is a valuable ('oniphnuent to a secondaiy industry eniployiiJi>' fiiindi laboui'. 
Ther’e are thus niniiy aihantayes atlaidierl to the siijuar beet industry, pro\ided it 
can be estabtished r : economic lines. (k>nsideralion of tiie latter involves atttm- 
tion to three main factors — 

(f) The frossibility of producing' beets of hi^h simar content; 

(2) The cost at which sujjrar lieets can be jirodiiced ; and 

(d) Tile aret'^'Of land surrounding’ a proposed faidory site (and suitable in 
other respects) capable of prodncinii' commercially hcets of satisfactory 
(luality. 
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The lirst factor has already been determint'd and satisfactorily. In 1920, 
Flaistowe & Company, limited, of Perth, interested themselves in this matter, and 
generously donated £100 as prizes for a sugar beet growing competition. There 
were (id entiants in this competition from sucli widely separated places as Esper- 
ance, Southern Ooss, Peniberton, and l*intharuka. This indicated great interest 
and enthusiasm, but also lack of information regarding tlie requirements of the 
plant. In eonsqquerlcc, it is not surprising though disappointing, that only five 
ero{>s were submitted for judging. Some failed, becau.se obviously the climatic 
conditions were unsuitalde, others because the planting M'as carried out at un- 
suitable times, or tlie attention necessary for the cultivation of this intensive crop 
was lacking. 

AVhilst the competition was in iirogiess a large number of seed samples were 
distributed to s(‘tt1ers not entered for the competition. From the resultant crops 
(including those of the competitors) the judge (Mr. Percy (1. Wicken) had 
samples taken for analyses, lie pointed out that, taking the first s(‘\'en samples, 
whi(*}i were grown in Southern and South-West distrh'ts. the average (sugar eon- 
tent) was 17.10 j)er C(‘nt.. which is above tliat obtained by tlie American factories, 
tlieir average being 10. 2S jver cent, sugar. 

* These results were ('oiifirmed by those from four experinumtal ])h>ts under 
the control of tlie Department of Agriculture, and siq^ervised l)\' Mi*. Wicken. 
He r(’port(‘d that tliree varmties of sugar beet seed, vi/., \"ilmoriifs “Improved 
White,” “Klein Wanzieben,’^ and ‘VDomestic’^ were sowii. and samples from the 
resultant crops were taken and submitted for analyses, with llu* following re- 
mits 


I^ocfition of Kxju'.riinont Ifiot. 


Balingiij) 
I'iesse 
Cajxd * 
Bridgetown 


Percentage (.)f Sugar. 


I Vilmoriii’s 
j “ lmj>rovod 
! White.” 


20-31 

20-25 

11-76 

Failure 


“ Klein 
Wnnzii'ben.” 


20-13 
20- 10 
13-04 


Domestic.” 


22-40 

10-45 

14-80 


Stock obtained access to thes.': idiots. 


It may, therefore, be taken as established that sugar beets of satisfactorily 
high sugai' content (-an lie grown in the Southern and South-Western areas of this 
State. 

Interest in tlie establishment of the sugar beet industry has nivived, and the 
Tlarviy Agriciiltiiral Society, believing that their district is suitably situafed as 
regai’ds water, fuel, and lime for the establishment of a beet sugar factory, have 
decided to obtain information regarding the two other fundamental i;oints re- 
ferred to. With this end in view they have requested, and the Hon. Minister 
for Agriculture lias aiijiroved of farmers’ trials witli sugar beets lieing conducted 
in that district under the supervision of an otficer of the Department. The ju'ime 
object of these trials will be to determine the cost per ton of producing com- 
mercial sugar beets. 

The inforrAation regarding the cultivation of this crop in Australia, and 
especially in West Australia, is meagre, but, fortunately, this crop has received 
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ir g:n‘at deal of attention by the experiment stations in the United States of 
America, and, in (-onse(inenee, there is a wealth of information available for guid- 
ance in connection with the methods to secure Ihe best results from the proposed 
trials. 

The sugar beet is a summer growing plant, requiring summer lemp(*ratures 
for the production of sugar. As the result of very extensi\’e ex.peri mentation in 
the United States of America, it has been detinitely estalilisln d that sugar be;‘ts 
can be grown for sugar jiioduction in regions which have a mean summer tem- 
perature of 70 d('g. F., and with amj)le sunshine to })romott* sugar formation, in 
tliese resperds our Southern distrids may be regarded as satisfactory, for ample 
sunsliine is undoubtedly available, and for the months of Dicemher, January and 
February the mean temperature at iUinhury, on the coast, and Donnybrook, a few 
miles inland, is 70 deg. F. 

Ample soil moisture is also essential for the production of heavy sugar beet 
ci'ops. At Maffi’a, \ ictoi'ia, wher(‘ a beet sugar factory lias b(‘en (*stablisherl, the 
iivtvrage annual rainfall is b(‘('t\v<‘e!i !2l ami 22 inches, l)ut of tliis about ludf over 
Iti inches — falls in the late s[>ring ami summer, when the crop is growing. Even 
with th's aveiag(‘ summer mint all it is considered that irrigation is sometimes 
necessary to seinire satist'actorv r(‘suits. In the Soutli-VVest of this State, though 
the annual rainfall nia\ range from JO to 40 inches, only a small pmeentage 
tails dui'ing the summer moiillis. .\i Uai’vey tlu' average annual rainfall 
is .t0..'n. inches; of this 0.47) iiudu's tails in the period Oidoher to March, inclu- 
sive. Only ti'ials, such as are now pi'o])osed, can determim‘ wlielhcr this limiled 
^aimiiHU’ rainfall, not suiipUmiciiteil by irrigation, is snITicient for profitable sugar 
be('t poduetion. He(^•^lS(‘ tli(*i(‘ is some doubt as to whether this amoiuit ot 
summer rain tall is adequate, there is an insistent nei'essity that the grower sliaU 
use tli<* utmost skill, as do our orchardists, in the ])repara1ion ot the seed-lied 
and the cultivation of the growing cro]), in order that ilie wintei’ moistiua* may 
}>e coiiserviul and suminei* evapoi’ation I'educiMl to the minimum. 

Sugar beet cannot be grown under piomH‘ring (a)iiditions ; it is not a plant 
tli(' seed ot which may he sown and 1h<‘u left to take its (dianct* iinli! mature, as 
vrith wheat and othei’ hai'dy ('ereals. Nor will it grow satistactoiily on al! kinds 
ot soils; pool' sandy soils are unsuitalile, as are also wet and cold ones. No pai’- 
liciilar soil is al)su!uli ly necessary, hut it should he fertile and easy to work. The 
< omiiK rcial sugar b(*et desired by the factory is a slender cone-shaped root, with 
a long singh' taproot, whi('}i extends «)ver 12 inches and sometim(‘s Jf inches into 
ihe soil. Tins reijuires not only a well-worked soil, but also a lieep one, other- 
wise the uiulesii’a])h^ (dnibhy, hadly-sha ped forked roots, with two or moiv tap 
I'ools are formed. 

Tile work of the American (‘Xperiment stations' has shown that ilu* Ijcaviest 
yields ot sugar beets, containing the highest iierceiitage of sugai- in llie juice, are 
produced on rather lieavy well-drained and fertile (day loams. On the lighter 
^andi(‘r soils the beets will mature earlier, but the yield of both heels and sugar 
J>er acre will be less than on the heavier soils. Sugar heets on |)eaty -oils liav o 
generally given good yields, but the amount of sugar eontained in th(‘ juice has 
bfsen so low as to make their culture unprofitable. Hard clay soils should nexer 
he selected for .sugar beets; on these soils roots are never ahh' to ixmetrate deeply, 
and iniudi of the root grows above the ground. This portion has to lie cut away 
when “topping,” occasioning a large loss in the yield of sugar. ll(‘av\ yields of 

^ Fartners^ Cffclopaiio of A pnculiiirc. 
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sugar beets, and beets of excellent quality, have been obtained from many of 
the alkali soils of the Western Ignited States. According to the Colorado Station, 
sugar beets containing a high sugar content and percentage of purity have been 
grown on soils showing a top encrustation of salts half an inch thick. 

A deep well-tilled friable seed-bed is essential for the x)i’odiictiou of shapely 
commercial ro(ds. In America the practice advocated is to plough in autumn to 
a depth of eight or nine inches, following the furrow with a subsoil plough to 
loosen the soil six or seven inches deeper. 

In this State autumn fallowing or winter ploughing is obviously indicated. 
If late winter ploughing be practised, this should be carried out early enough to 
fdlow the ground to beconu* moderately compacted and ('-apillarity restored before 
the seed is sown. In the early spring the ground should be given such cultivation 
as is necessary to ensure })erfect tilth. It must be emphasised again that this 
croj) is a “garden crop,” and that, l>ecause of the labour involved during the 
growth of this crop, “tilth before seeding and not aftei* it” is (‘ssential. The 
plough, the cultivator, the roller and the harrow may he necessary to secure the 
desirable* seed bed. Care to secure tilth prior to .seeding will save much subse- 
quent labour. 

Sugar beet seed is imported from Euro|)e, best known varietie.s being 
^fKlein Wany.lel)en” and “Vilmorin’s Improved,” and, for (‘Xi)eriment{iti()n, either 
variety may be used witli confidence. 

Tbe seed is sown in rows ranging from 18 to 28 inelies apart. The width be- 
twe(*ii the rovNs will be governed by the facilities for (niltix nting between the rows 
with a liorse-drawn implemejit. For this reason it is auti(i[)ated that it will be 
found convenient to have the rows nearer 2S inches apart than IS. At MalTra, 
Victoria, the (do.ser row is recommended. 

Il is essential to get a good stand of plants, and Jicnce liberal stuKling is ad- 
visable; it is better to use too much seed than too little. One of the unsatisfac- 
tory features of the Plaistowe competition already referred to Avas the tremendous 
number of “misses” in tbe rows, largely due to the unsatisfactory, irregular and 
.scanty seeding. In V ictoria 12 lbs. per acre has been found suflirient, though in 
the United States of Amerii'a from 15 to 18 Ihs. is j’econunended. 

Sugar Ix'ets are about as exhaustive on the soil as other faiMU crops, but not 
more .so. As the ehnnents carbon hydrogen and oxygen, of which thr sugar is 
composed, are obtained by the ])lant from the atmosi)here and contain no 
fertilising ingredients, it follows that the crop would remove nothing 
from the ground if the tops as cut off were allowed to remain and the beet 
pulp returned and distributed over the land from Avhich the beets were taken. 
This, lioAveAer, is rarely if (*ver done, and so manuring of some kind is 
advisable, thougli the loss of fertility, due to the removal of the heavy crop, 
is graitly reduced, in most instances, by feeding the tops and pulp to the farm 
animals. In the trials carried out by the experiment .stations in the United States 
of America,'^ stable; manure applied to the previous crojA has given greater satis- 
faction than the use of niiy other fertiliser. When applied direct to the crop it is, 
hoAvever, likely to increase the yield, but to lower greatly the sugar content of the 
juice. Nitrogenous fertilisers, exe.ept iu ('.ombination witli phosplioric acid and 
potash, are to be applied s])aringly, for u.sed alone and in large quantitie.s they 
were found to produce abnormally large beets which were low in sugar content. 


Farmer Fifclopedia of AgriniUnre. 
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In Wostern Australia tiie use oL' siiperplu>si)hate is undoubtedly necessary, 
and on new land, or following* clover, may be all that is required, but pending- 
definite ini'orination on this ])oint a complete fertiliser rich in ])otash should be 
used. Commercial fertilisers should be applied in the spring and worked 
thoroughly into the ground before the seed is planted- 

IV) ensure uniform distribution of the seed along the rows care is needed if 
it is hand sown. For large areas special seeders planting se\’eral roAvs at once are 
available, but for small [)lots tlie Planet dnnioi* seed drill oi’ similar implement is 
iTsefid for sowing one row at a tim(‘. The seed should be drilled about %in. 
deep in moist conditions, and not more than l^Ain. und(‘r dry ones. 

It is advisable tliat the seed should be planted as eaily in the spring as the 
seed will germinate readily, and in. this State tliis Avill [o-obahly be ihiring the 
months of SeptembcM- and (hdober. While it is desirable that the seed be sown 
early, it is, however, (‘(jually desirabh* that tin* soil be waini enoiigli to ensure 
good geijninatioii and a rapid growth of the young plants. Jf tlie seeds germinate 
when tlie gi-onnd is cold the young plants, like a young animal, may receive a ‘‘set 
back,” fi’om Avhich tliey Avill Jiever recover. 

If the gi'ound has been j-olled just prior to and foi* tlu' purpose of facilitating 

seeding a light liarrowing after s(‘eding advisable, particulai’ly if the 

weatlier is dry, in order to mulch the surface and check evaporation. The liar- 

loAving, however, should be light enough as not to disturb tlie seeil AAdiieh should 

have b<*en pi’essed into the lirni soil. 

(Vdtivation between tlie roAvs should commence as soon as the beets are 
through tlu* ground, and so detine the rows. The object of this int(*i’-tillage is to 
kiM'p down tlie weeds and to minimise evapoi-atioii. Sonu? may (juestion this lattei*, 
as it is obvious that tlu* ('ultivat(‘d surface soil rapidly dries out; but the fact is 
that tlu* soil moistun* (‘annot r(‘a(lily pass through this layer of dry soil Avhich aids 
as a blanket to jirexent tlu* loss ul' moisture (by ca]>illarity ) fi’om beloAV. In other 
woi'ds, the moisture in the liist lew surface inch *s is deliberately lost in order 
to protect tlu* moistiiK* in tlu* feiM lu‘low it. 

Tlu* inter-tillage should he continued thi-onghout the growing season Avhenever 
there are Aveeds to be d<*st roved, or when the l<M>se di-y mulch has been desti-oyed 
by rain, can* being taken to see that the intei’-tillage is not doiu* when tlie ground 
is wet enough to b(‘ puddb’il l)y the passage of tlu* hors(‘ and implenu'iit over it. 
Tlu- intei'-tillage should lie sliallow and fr(M|U(‘Jit. At iirsj it should lu* level, but 
the lat(‘r ('ulti\'atioiis slioidd tlii’ow tlu* .soil lightly towards the roots, as the jior* 
tion abov(* the gi-ouud has a low sugar conb'iil, ami is cut off in toppiiiu the lieets 
aft(*r harvest. 

Siiua- each seed ball contains several seeds and usually produ(*es several 
plants, it is necessary to thin out tlie young lieet set'dlings. Hand lahoui’ is 
nec( ssary fm* tliis, using narrow hoes for the juirpose. \\ ith rows about 18 iiu'lies 
apait, thinning is cai'i’ied out so as to leave indixidual plants about eight inches 
apart, but, as it has been found that best yields are obtained Avhen individual beets 
have from 144 to KiO square inches feeding area, it is re(*ommended that Avith a 
greater Avidth l)etweeu the rows, .say 28 inches, the sjaiciiig between individual 
jilants in tlie rows should he closer, say six inches, the object being to produce 
roots a\eraging between one to two lbs. rather than lieavier ones, as the sugar 
content of large beets is less than that of the smaller ones. 
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Tb inning should be carried out so as to provide for — 

(a) the selection of the strongest beets; 

(b) their even distribution in the rows; and 

(c) the destruction of all weeds in the rows and immediately around the 
beets. 

Idiiniilng was stated by Kastecby, the Manager of the Matt'ra Factoiy, to be, 
witliout ex(M^ption, the most important act in beet cultivation. The following is 
an outline of the process as described by him: — 

“Witli a sharp four to five inch hoe cut out the young plants so as 
to leave a two-inch bunch of i)eets standing e\’ery four to live inches. Im- 
mediately behind tlie spacer with the liot*, come the thinners, who should 
pull out all beets ](*t‘t in the bunch, except the healthiest and strongest 
plant. This should ho done by gently jiressing the fingers around the chosen 
beet while pulling out tlie others, taking care that tlie roots are pulled out 
as well as the leaves, otherwise they would grow again. The earth should 
l)e (-aref iilly but firmly pressed around the plant that is left, and any weeds 
ill the row should at the same time be eliminated. The thinner should tbeu 
pass to tin* next bunch. (Ireat care should be exercised that no double 
plants are ](‘ft. The distaiu'e left between the plants should, as nearly as 
]!ossi})le, be eight inches, only varying this distance vvlum a stronger or 
lietler lieel is found at a slightly ditfering distanee. In practice Ibis work 
is (juicklv done, and the above rules are not altogether adhered to, thinners 
often luovirliiig tliemsc lve> with different sbafied knives adapt(*d to cut- 
ting out or s(‘lectiug beets. The spacing "with the hoe, however, is a great 
ads'aiitage, and makes the work of pulling easier. It also helps lo get I'id 
of weeds where these exist. Hand weeding should be done up to the part 
of the row wlin'o the h()rs(‘ cultivators have gone. A field of thinned beiis 
lias a very wiltiMl and woebegone appearance for a day or two and might 
gi\'(i a novice the idea that all the beet had been killed. The disturbed plants 
(luickly take hold again, and, if the s(*as()n is good and culti\ation wiJl 
lookcfl aftei', it is r(‘ally surprising the amonnt of gj’owth that takes place 
within the few weeks fiJlowing thinning.^’ 

Sugar heels are i*ead\' to iiarvest w’heii the outside leaves havi* a yellowish 
liiig<* and drop to the ground. The more mature the begets are befoi’e being yudled 
th(‘ grealej* will be Dn^ sugar content. The previous trials indicate that the liai*- 
^•esti^g season Avill (*ominence at tlie beginning of March, and may extend to the 
end of April. The American experience* is that the roots may remain for a (aui- 
siderable time after ripening in tlie ground 'without iujury. Freezing does not 
baiin tliem jirovided tliey mv ke])t frozen, but freezing and thawing is very in- 
jnrions. If antinnn rains occur while beets are in the ground they arc likely 
to make a second growth, and this (-auses a decrease in the sugar content. At the 
Nebiaska and Indiana Stations it was found that the second growth was prevented 
by loosening the roots in the ground sufficiently to break them. This practice 
had a favourable effect on the sugar content and the percentage purity of the 
juice. When this is not done the beets should lie harvested and stored before the 
autumn rains come. 

For harvesting the beets, Easterby considered that, ‘hipart from machines 
specially built for harvesting beet roots— none of which is as yet an unqualified 
success — tlie best im])lement for lifting beet roots is the ordinary ^Oliver’ or 

^ Farmm' Cyclopedia of Ayricviturc. 
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similar ploug-h, deprived of its mould board. This ])loiigh runs along the rows 
with its share under the beet, whieh it so loosens that they e,an be easily pulled 
out by hand and thrown into heaps ready for topping. Topf)ing the beet con- 
sists of removing the leaves and collar with one blow' from a large knife so that 
the entire portion upon which leaves have grow'n shall be cut off. When the 
grcmnd has been properly suhsoiled the roots have i)lenty of room to groAv down- 
w^ards, but, if shallow [ploughing has been done, the roots ar‘e forced up by the 
hard pan beneatli and the portion required to be removed is much longer, and 
consefpiently the loss is greater from a commercial standpoint.’^ 

The yields range u]) to dO tons ])er aci'c, A good av(*rage yield is 11 to 12 

tons. 

There is a ( cmsidernhlc xariation iii tlu‘ price obtained by the farmer lor 
topped sugar heels. Mr. L. (L Wicken, in his leport dealing with the Idaislowe 
t ‘mopetiiion, stated that at Maffia the price* per ton had ranged from lbs, in 
1910-11 to 27s. ()d. in ItUO, and the average American ))rice at that tiim* (1921) 
was 7.99 dollars, (‘(piivalent at par rates t<) £1 10s. 9'gd. Sinta* then the price 
iuis improved (‘()nsi(leral)lv. In a lett('r dated 8tli 1 )e(*emi)(*i’, 1990, dealing wit’i 
this and other cognate maiteis, Mr. Williams, tin* present managei* of Hie sugar 
factory at Maffra, t>oints out- 

“The av(U’ag(‘ yi('ld of ehsui loJ)p(‘d h(M*t p(‘r acre rang(*s between 11 and 
12 tons. 

“The (jUantity of lieel re(|iiired for 1 ton ol sugar \ari(*s with tie* sugar 
content, l)nt ranges from 7 to S tons. 

“The cost i)er ton \ arie^ larg(*ly accordiiig to sugar contiMit and turnover, 
as tin ovei'head e.xpenses such as re]>airs, interest and d(*precia1 ion are 
fairly constant. Iha-ts will cost £1') to £17 ])ei* ton of sugar; interest and 
depreeiatiou may (‘osf £9 per ton <d' sugar: manufacture and rejuiirs, £10 
to £1”) per ton of sugar, according to sugar content and turnover. 

“'file pri<'e of Ixa'ts in lt'29 at the factory was 44s. a ton; from most of 
the sidings tin* freight is only Is. Id. to 2s. per ton.’’ 

In ('onne(dion with tin* sugar het*! iudusliy Mr. Williams, in another lett(‘r 
dat(‘d the 17th 1 )<'eeml)<‘r, litiJO, statei!: “The industry is a sph‘ndid one for the 
<*mj)loym('nt of lai)our in the (ountry, and is a j)rotita))le eioj) to grow umhu* 
pi’esent conditions. Tin* dilliculty at present i.s an economic one — Queensland 
producing far more* sugar than Australia re(|uires and is, theiefore, (*x))ortiiig 
large (juantities at a loss, so that the fui-lhe?- (expansion of sugar pioduction is 
increasing this difficulty.” 

The conditions" affecting the establishment of a fa( torv (capac'ity say, 900 
tons beet per day) in any neighbourhood, after it has he(‘u ])roved by trials that 
sugar bt'ots of satisfactory (juality can he grown are- 

(V) suitable transpoifatioii facilities foi' both Hu* raw beets and the refined 
sugar ; 

(2) a guarantee of Hu* annual production of a siinicieiit (juantity of beets (say, 
21, ()()() tons from 2,000 acres) to keep a faetoiy Avorking to its caf>a(*iry 
during the liarvesling season; 

(9) an abundant sup|)ly of good water; 

(4) a. daily su|)ply of 00 pms of coal, or its ecjuivah iil in wo<)d and 20 tons 

limestone : 

(5) competent labour at reasonable rat<‘s; 

(b) economic methods for handling the pulp, either by fetaling to stoi'k or 
pre])aring for market. 

* Farmers'* (Cyclopedia of Ayriealttirf . 



188 


JOn?NAL OF AGIMCULTURE, W.A. 


[June, 1931. 


REGISTRATION OF BEES. 

All persons keeping’ one or more hives of bees are required by ^‘The Bees 
Art, 11130/ ■ to register as an apiary with the Department of Agricailture. 

Tf the bees are kepi in sepai’ab* a])iar‘ies, eaeli apiary must ))e registered. 

Any person or ])ersons allowing another person to keep bees upon their 
property are resjanisiblt' to see that such bees are registered either by the 
owner or by themselves. 

The fees for registration are one shilling for from one to ten colonies, and 
lialf'a-ci’own for over ten colonies. 

Appli<‘atioii should be made at once to the Department of Agriculture for 
reg i s tration forms. 

Del'anlters are liable to a penalty of Five pounds. 

TRIALS WITH SANTA pfe LUCERNE. 

TVIF-U K H I )1 K I'.X I>E1{ I M ENT T' A 
M. J. Li:\nu»riv*.v, Cereal Ffreeder. 

Scaa! of a variety of lucerne known as “Santa Ke, " wliieli originated in. 
tlu^ Argentine, vas su,i;)plie(l to the l)e|)artment of Agri('uJtur(‘. INuMion of this 
seed was forwardi'd to the Alerredin Kx|)eTiment Farm for ti’ials under our 
wheat belt conditions. 

It was planted alongside th(‘ staridard variidy, “Hunter l\i\ cu’, ”• on I itb 
May, 11)21), and germinated readily, being well up by 22nd May. 

Iloth ^■arieties reeei\'e(l an equal dressing of super) >h()sp]iat(‘ at s(H‘ding time, 
and wei’e Imnd cultivated and kept free of weeds during growth. 

Very little gj’owth was made until after the rains earh' in Kovmnbei’, but 
the “Hunter River’’ was decidedly the better of the two tliroughoul tlie siuison. 
Both varieties were cut on oth D(*eember, with llu' following I’esults:- 

Avt-raLH* Height. ( o (M;n V'eiglit . 

Panta Tv 14 inc!;es ... 1 Ih. 14-,' o/s. 

.Hunter lliwi ... ... ... 18 ,, ... 2 ]l). 12,1 o/s. 

In the following year two ents were made, the tirst on Ibth April, ID.’IO, and, 
th(‘ second on 1st S(‘pteiiii)er, ID.’IO, the results being ns folloAv: — 


f^irst cut. Kith A]tiil, 111.30- 

.\vorage Height. 

( 'ojcri AVeiLdit 

.Santa IV 

8 inches 

Ih. 

ITurilor Pi\ vr 

... 12 „ 

Mil). 

Second ^uU, l.st S'(‘|)lcnih<u, lih30-- 

Santa he 

IS inohes 

If.lib. 

Hunt(?r River ... 

... 24 „ 

. 15[ Ih. 


Aft(‘r the cutting in September practically no further growth was made l)y 
either variety, owing to the absence of rain after that date. 

From the observations, extending over two years, upon the growth of the 
Santa Fe’’ lucerne under conditions prevailing in the wlieat belt, it is not 
anticipated that this variety will replace the standard variety ^‘Hunter River, 
which not only produced a greater weight of greenstuff, but also came away 
piiicli (pucker after the Hrst early rains. 
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FALLOW COMPETITION* 


PHTLTJPS RIVEK AORK^ULTUKAL S()( TP7PV. 

Ju(l o: A. S. WiuD, B.Sc. (Agric. ), Agrieiilt ural Adviser. 

The JO-aere Fallow ( !oni))(d ition eojidutitod by the Phil]i|)s Pviver Agi ieultural 
Soeiety eom})rise(l two sections, making provision for hea,vy and liglit land respec- 
tively. Nine fallows in the lieavy land section, and tlnee in tin' light land section 
were iriS]x>cted, the aAcaids being as follow : — 

I’lriLLies RIVER I- A I. LOW’ COMPETITION. 

A. S. \VII«L a. Sr. Afjriciiltnral .\tlvis(‘r. 



1 


1 Eir<‘<ioiii 

; ( otisolld- 

liilfor- 
Miily <»i 
Prrpaj- 
ai ion, 

•JO pts. 


( ‘oiiiprtil or. 

.Moisiiiro, 

■ 40 pl». 

Miilrh, 

10 pts. 

frooi 

\\rods. 

; >ilir)ii fd 
Serd l5o(i, 

Total 

100 pt 


10 pt>.. 

•JO ]it«. 


Hctii'fi Lntxl. 







i;. Sliimirr 

d7 

0 

s 

1 7 

Ml 

00 

J. Mf'Cllllork 

... . AS 

0 

s 

10 

1 s 

SO 

.1. W. Love 


s 

0 

1 7 

IS 

•S7 

E. Xrsvl'tii 

.4:5 

7 

! 0 

is 

is 

S.7 

Cliuniliors Pros. ... 

... :54 

7 

7 


IS 

St 

C. (L Mltclu'll 

... ' :5i* 

s 

1 7 

17 

17 

St 

rVnT(*tt Eros, 

:5;{ i 

s 

'■ 7 

1 7 

I 7 

SJ 

I . .1 . ( hjipniiU' ... 

;5o 

s 

i 0 

1(1 

IS 

SI 

S. C. IL DMs'ooroiiiili 

'Zx 

0 

7 

Ml 

Ml 

70 

JAght Jtiuui. 







\V. If. Siiiifli 

... ! :>(■* 

i ^ 

‘ s 

I 0 

17 

88 

W. E. IT y Holds 

... : :5o ! 

7 

7 

1() 

1 7 

SJ 

(Ml llroM. 

:5:*. 

1 7 

i s 

1 (1 

17 

SI 


Ttie detailed (cultural nu'tbods (anploy<‘d by the 


niuler : - 


( CLTI RAL DETAILS. 


com|)etitors are shown 


here 5 


Kk.wy L.\ni). 


i 'oiiiprtllor. 

1 

d’liiilirr. 

IMtumlird. j 

1 

of 

Elonflh. 1 

Drj'tb of 
1‘loimli- 
Inu. 

Condition 
nf band at 
I’lonubinu. 

Otiirr Cidth ation.s. 

I'l. ShiiilUT 

Oinilct and 

inallrr 

.Inly I 

.M()iil<ll>oai<l 

iiirhrs. 

1 

( Jood 

Sju'int’tyiir riiltixatrd end 
of .Aimnst and i»ortion 
ayain early in SrptrmlxT. 

.4. MrCnllork ... 

.Vl.illrr 

•Inly i 

AlonldOoard 

4 

Co<mI 

Sprinjitynr rnllivatrd 

rarly Aimiist. 

.1. W. l>ovr ... 

Salmon ;m)n 
and niallrc 

.hdv i 

i 

Moiddlioard 

i 

t 

i 

Eair 

Sjn int'l yiir rnltis atrd 

twice in Aiii'iist and 
twdrr in Si'ptrmbrr ; ball' 
wa.s disced tdonttln'd fo 
the fidl depth of 4in. at 
the end of Septmnber. 

Chambers I5r(>s. | 

Salmon, uiinle.t ! 
aiifl mailrr j 

Early .hdy j 

,M«ai Id board 

i 4 

; (it>od 

Sprin^T,\ jir enitivated in 

1 .Vimiist 

e. 0. Mllrhrll ... 

El»ick mailrr j 

1 i 

Early July j 

Di.sr 

1 

1 Wrl 

! Sprintttyne rulti\ated 

; t\\le<‘ ill Srpfrmbi'r. 

r>arrrtt Eros. ... 

1 Oimlot, salmon 
and mailrr 

1 Eatr .Innr j 

1 llsr 

! ■» 

Wrt 

Sjaimztyiie cultiNfd <'<1 in 
Aiiuoi.st. 

1. J. Cliai)iuiin... 

1 Atallor and 

1 tci inlet 

! Latr July 1 

J 1 

Mmtld board 


Cood 

1 

C. 15. Das- 
tioroiitfli 

j Salmon, tiimlet 
and malire 

1 Early .AniiiiKt j 

j Disc 

i 

- 

1 Hard 

1 
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LltJHT I.ANI>- 


W. if. SiKith ... 

Scrub-plain j l-^arly .liilv i Disc j 

4 ; 



o<l(l .sheouks ' | 



W*. K. llpyiifjldH 

Malice sand- 'luly Disc 

1 ; 

flood ! 


1‘biiJi : j 



Hel)bln}zton Biok. 

Malice ... 1 Karly July i Mouldboard 

n ‘ 

Wet j 


Dl^cwl 2iii. deep In Au^ngt. 


Sprinsjtyin' (fultivated 
eaiJy Ortoln'r. 


Th(' following lahio sliows tiie monthly rainfalls as recorded at Jlavensthorpe 
from June. 1030, to Fel^ruary. 1031. 


— 

19:k). 

11)41. 

J line. 

July. 

.A.U}». 

Sept. Oct- Nov. j Dec. 

, ,, , 'rotiil, .lime 

Jan. l<cb. 

ll^»\ (uisMioi [>(' 

io:i 

141) 1 

145 

1 

7 b ' i- 15 

i 1 : 

x : 2b j ob‘) 


l^he rainfall diminislied after tlieend of August and consequently it was difficult 
to work the fallows satisfactorily after this month. Considering this fact, most of 
the fallow s insjjectc'd w'cr(> of a reasonably good standard. 

entry of Mr. K. Shinner was ])lact>d first in the heavy land section, w'ith a 
total of 00 ] oints. This w'a.s a good fallow wliich showed tliorough workmanshii). 
During the ])revious Jul\’ it liad been ])loughed, with a mouldboard ])lough, to a 
de])tli of four inches. I'ow'aitls the end of August the land was s|)ringtyn(' (uilti- 
vated. tin’s (iultivation being repeated over a portion in ord<n‘ to eradicate') thistles. 
I'he nvuldi w a.s ccmparal ively good and the moisture content l)igh. 

Mr. J. M. MdAillock’s competii'g area had received working similar to that of 
Ml’. 8hinnoi’s. The mulch w'as good exoo[)t whei-e ])atches had ])loiighed u]) rather 
cloddy. The moisture content was also comparatively- high, being at a dtqih of 
about eiglit inches below' the suiface. This fallow', how'ever, lost ])oints owing to 
i nsu fh ciei it conso li ( 1 at ion. 

Mr. .1. VV. J.OA'e’s entry was placed third. The first springtyiu‘ eultivation wuhS 
to the full de})th of the jiloughing w hilst the succeeding t hree w ere to a lessc^r de])th. 
After receiving the fourth cultivation half of the fiftV'acro ])lot w as disced to a tlepth 
of four inches in order to (b^al w'ith weeds. This destroyed the mulch and con- 
solidation, and piobahly affect wl the moisture content, w'hich was considerably 
below' that of the remaining ]>ortion. The portion w'hich ha<l not received the final 
disc jiloughing w'as the outstanding fallow* insjiocted, having a higli moisture con- 
tent, a w'ell consolidated sc^ed bed, a good mulch and little or no weed grow'th, 

In the light land section Mr. W. H. Smith’s entry w’as aw'arded fii st place. The 
soil was a loamy sand, the location being on a river flat. The fallow' had but little 
wee<l grow'th a-nd the (jonsolidation of the seed bed W'as good. In places the mulch 
was a little too rough. 

If better spring rains had fallen no doubt the fallows in the l^hillips River com- 
petition w'ould have receiv'ed further cultivation. Most of the competitors con- 
trived to j)lough not later than July, the mouldboard ])lough being more generally 
favoured than the disc implement. The importance of early and thorough plough- 
ing for most typos of soil should be particularly emphasised. Uontimied experi- 
ments at the experiment farms have shown repeatedly the value of early over late 
fallow'— the value of thoi-oughness is self-evident. 
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SO-ACRE FALLOW COMPETITIONS, i930. 

— (i. L. Throsskli., Dipl. A^ric*., Aji ri cult urn 1 Adviser. 

Fallow ( ouipetitioijs wei'o couducUHl during tlio past soasnu by the Nnngarj]i. 
Morrediii, and Mriu'o Rock Agricultural Societies and w(‘rt‘ iiulg(*d towards the 
end of January of this year. A falling-olT in the luunher of entries was noti(('d, 
this being due to tlie unsfdtled state of the industry rather than to a decline in 
the apj)reciation of fallow (‘onipiditions. Those <*onipelitors wlio did j)articipate 
ar’C to be comnunided for their keenness despite the unfavourai)le economic condi- 
tions w hich arc disturbing wheat fanners. 

All tile conijxditions wen* judgi'd iindei* the same scale of points, viz.: — 


Moisture 

. - 10 pts 

(.’ondition ot muleh 

10 „ 

fhTedoin from w('e<ls 

- lb „ 

(a)nsolidat ion of s(‘ed bed 

. . 20 

rn’formit>' of j)»'eparati()n 

.. 20 „ 


NTNOARIN FALl.OW COMIMOTITIDN, 19J0. 

Six (uitries w(‘re lercived for this (‘ompetition and tlii’ce ejilries were submitted 
for Judging — ten less ihan in tla* previous comix't ition. 

The rainfall recorded at Mukinbudin and Nungai'in fioni June to Decemixu* 
was as follows: - 


Fullowini? Haiii'*. Sprln-/ lUlns, Sumiiu'r ll.iins. 

I Total. 

I j May- 



1 .luno. 

July. 

Aug. 

'I’otal. 

Sopt. 

Ort. Total. ; Nov. 

1)00. Total. 

Deo. 

Nunparln 


1 j 

1 5.^ 

ii7:> 

so 

:M I mi 1 

j i 

HU 102 

S7s 

M i! kin bi Klin 


nii 

174 

713 

128 

10 , in' 

00 71 i 

5)28 


The points awarded a.i-e showui in the following table:- - 


NUNOAUIX ACiRlcni.TUUAL SOCIETY. # 

r>0 Fallow CoAri'KTn ion, l9ro. 

0. I.. Tliros^pll, nipl. Agric., Affrii'ultimil Advisor. 


Comi>etiior. 

DlFtrict. 

1 

; Moist me. 

.10 j-ts 

Condition 

o) 

Mnleb. 

10 o.ts. 

Absenoe 

of 

\V eod.s. 

10 pts. 

Consolida- 
t’On of 
Seed Uod. 
20 nt'i. 

iHniforniil> 
of rrc- ' 

: parntion. 

20 ?)ts. 

Torn. 

100 pts. 

Creagb r.ros., JA»I.. . 

KwelUan 

; 

! 

8 

H i 

1 

i 18 

i 

1 

90 

WllUftinf:, F. A. ... 

Mango wine ... 

j 

7 

i " 

IM 

i 

88 

Puthie. W. 

S Muklnbiidin ... 

i 

1 i 

7 1 

1 

! < 

1 

i 18 

i 

I 

I 80 
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Tlio competition was Avon by Crcagli Bros., of Kwelkan, with an entry which 
was aw'ardeJ 90 i^oints. The hind originally carried salmon gum, gimlet and yorrid, 
portion of whitdi was cleared in 1914 and the balance in 1921. This jiiuldock is 
worked on a two-year rotation, vi/., fallow-wheat. Tlie entry was early fallow, 
being ploiiglied .1-4 inches d(‘c]) writh a disc plough at the end of June and early 
July. Sliee[» Avere run on th.e fallow' during the remainder of the winter to keey) 
tin? weeds in checls. In S(‘pteml)er it w^as cultivateil with a I'igid tyne s<*ariHer. 
The mulcli Avas in a goml (condition and of uniform depth, excepting in j)laces 
where the soil had Ixani rather Avet when iiloiiglied and at the time of inspection Avas 
rather cloddy. This entiA' scored Avell for moisture content ami, excepting for a 
little barley grass Avhich liad seeded, wuis free of wi^eds. IJiese farmei's lurve been 
consistemt siip])orlers of fallow’ ami other comyietitions since their inception and 
tins is the hrst occasion on Avhi('h they have been siK'cessful in winning a fallow 
comjietition. 

The entry of Mr. U. A. Williams, of MangoAvine, was placed second, being 
awarded 88 ])oints. This entry, whicli consisted of salmon gum .md gindet (-ountry, 
was worked to a depth of 3 imdies with a rigid tyne scarifier in dum‘, harrow’ed in 
July, and rigid tyne scarified again in August. The harroAving in July caused the 
mnh'li to hei'omo too line and shallow. l*otato weed {SoldHirni ho plopetuluYd ) was 
much in evidem*e. 

The cultiira! details ot' the coiipxditors Imve been suminaiUed in th(‘ follow’ing 
tal)le: — 


.\ V: N (f A HIN A OlllCl l/riJJl A I. S()(d ET V. 
.■)(> A(io; E ALLOW COlirKTITIOX. 
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Eight i)i' the t'lt'vt’ii I'litiif.s rwi’ivcd for Iho conipelilion were jiiilged, being 
four less tiimi in (he previoiiM coin petit ions. 

Th(‘ raiiifiil] .Inijo to Dopc^inbei* was as Ibllovvs: ■ 




Kallowini' 

Haintt. 


Spriivj Ilaiiis. 

Siniiuier Kain«. 

Total, 

.Tiiiir- 

I)rr. 


.1 line. 

• IlllV. 

\ti*j. 1 
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Ool. 
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an 

20:5 ! 
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20 
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4 

SO 

02 
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2.^*0 
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SI 

81 
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ISTangroonan 

:J2r) 


22l» 

721 

SI 

44 

127) 

4 

S5 

80 

045 

Nukarni 

‘{It 

1S2 

I7S 

r.7i 

42 ; 

12 

r,o j 


12') 

i 1 20 

854 


Tli(‘ awards ar<* shown in llie following table*: — 


r.o A( ai;: i vLLo.v ('()MI*i;ti rio\. 
.MiititiiMN .\iJiaorLTi RAi Society. 



.iipim'; Vi. 1;. riiros< 
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10 
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27 

! s 


10 

18 

80 
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20 

j 8 

8 
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2.5 

; 7 

S 

i 10 

IS j 

87 

Oockratn, VV. 11. ... 1 

NTikarni 

2C 

i ' 


i IS 

! 

8,5 

The winner 

of tin* coinix'lition was Air. W. 1 

k Cot.dv, 

of South Biirracoppin, 


whos<> entrv was awarded 9- |H)iiils. This entry was ])loughed with a disc (udtivaL- 
ing plongJi in July, 1990, spiingtyne eidtivated in August, and rigid tyne searihed 
in September. This was a ^eI’y nnit'orin pie('e of fallow, Inn ing an even mukdi 
overlying a well <'onsolidated leve . seed bed. 


Mr. 11. VV. Teasdale’s entry was plaeed second with 91 poiids. This fallow 
was prepared by ploughing in rlune-July with a niouldboanl plough, when the 
ground was in a very wet condition, and consequently it worked ut) in a very lumpy 
eondition. It was rigid tyne sF'arified in August and October, and harrowed at the 
end of October. 
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The cultural details 


of the competitors 


are summarised in the table 


1 lev e under: 
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BRUCR IIOUK PAl.LOW COMPETITION, 1930. 

Six entries vere jiirlffed in tlie Fallow Competition condueted by the Hruee 
Roek Agricultural Society, the awards being as follows: — 

f»() AcRi: Fallow C'omim 'jition, 

JiRUCF AriRl(’FLTFIF\L 80 riHTV. 
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The 

winner was Mr. S. , 

V. l5ro\vn, of Ilungulhiping, 

his (mtry being 

.awarded 


93 points. The land, wliiidi originally carritnl salmon ^uin and gimlet, and \vhi(di 
was (deared in 1914, was jjlmighed with a mouldboard im}>leme!ii in dune*duly, 
1930, to a depth of 3 imdies. ll was rigidtyne searitied at the end of August and 
early September, and sf>ringtyne (‘ulti\'ated at the end of Septemlxn* and early 
Oetober. This was an attraclivi* j)i(Mt‘ ot fallow, the mulch binng oi uniform de])l:h 
and in a desiral)le tilth. 

Alessrs. (A Smith and Sons, of Yarding, (mtered the fallow whicli was awarded 
second place. Excepting the winning fallow, which had a slightly better moisture 
(‘ontent, there was little ladween these two competing aieas. 


Tli(‘ rainfall recorded from dune to ])ec(*mhei- was as iollows: — 
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A noticeable I'eature ot‘ the three fallow eonijielilion judged this yeai* was that 
all the competing' areas were |)k)ughed during the months of June and July. The 
time o1: j)loughijig is one of the most iinpoi'tant factors in ('onnection witli the ]>ro- 
duction of maximum wheat yields. This has been eh'arly dimionstrated by expeji- 
nients ccmdueteci, not only at the Meri'edin Experimtuit Farm, but also at (lu‘ olher 
experiment farms. At Merredin, where the land is of a similar nature to tliat of 
the Nimgarin, Merredin and Hi’ine Rock districts, namely, salmon gum and gimlet 
forest country, a time-of-])loughing‘ e.\|K‘riment has been ('ondncted continuously 
since 1924. The results, sliown below, leavo no doubt that eai'ly June fallow is the 
l)est fallow. 

Time of PJonghin!?. Avorago Yiokl jxo' !>on(..,lag« Yiol.l, 

^ ^ Aero, l!)24-29. 1924^ 2U. 




bus. 

lb. 

])t'r cont 

First- 
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4r) 

100 
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week in August ... 

14 

5.'") 

80 


J)ifToioiic(' 

.*{ 

'■>1 
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Last year the (‘xperiimad was slightly modified, an intermediate plot being 
included, the times of j)louginng being respectively mid June, mid July, and mid- 
August, the results ol)tained being as follows 


Tinxo of Ploughing. j 

.Average Yiedd per 
Acre, 1930. i 

Percentage Yiekl, 
1930. 


bus. Ih. 

j»or cent. 

Mid- J uric 

28 

0 

100 

Mid- July 

22 48 

81 

Mid-August 

20 

iC ! 

72 

The results also show that ploughing 

should he commenced 

imni(‘diately after 


seeding has finished, and that as much as possihh* should be doiu* dui'ing the early 
winter months. 

As has been previously pointed out, the tyt)e of implement use<i ioi' ploughing 
is not so important, provided that the imi)leiuent used is suited lor the pur])ose, 
enabling the work to ))e done tborouglily. On land whicli lias been (deared for some 
time and which has become compacted, it will b(‘ fonnd that the heavier txiies of 
ploughs do better work than the lighter cultivating jiloiighs. \^ Ji(‘re the heavier 
implement is used, hard patches are less evident and the mulch is moii* uniform. 

Experiments on salmon gum and gimlet country at the Meiiedin Kxi>eriment 
Farm indicate that ploughing to a depth of foni' inches is tin* most economii-al. 
There is also evidence that deeper ploughing is not detrimental on this (dass of 
country, providing the snbsecpient cultivations i)ro(lnce a consolidatt'd seed lied. 



1f^8 JOI KNAL OF A(a{l(HIJ/rUHE, W.A. [.Juxf., 1081. 

As a ('()iis(Mjiu*n('(‘ ol’ tin* low })rict‘ j>r(‘vailin; 4 ‘ lor wIiomI, it is iiii}>tM*ntive that 
w<H-ki?i^ fosts should he red need to a niiiiiiniiiii. In this respecd the riudc'hiti^ ex- 
periiiieiil snj))dies the faiiner with intoriiiatioii as to the w(»rkiiiLi ot“ the fallow. 
This ex'peiiineut, whieh has been eoiidueted eoiitiiuiously siiiee 10] o, shows that the 
fallow should he ,i>:iveii a thoj'ou^h cultivation in tlie sju’iiiu' and a.iiain p|iior to 
S(*erlin.j 4 '. k'retjuent <'uit i\ at ion at‘tei‘ sununei- rains is not piofitahie ; iuoi eov('r it is 
often found that such cultivation “tines ui>” the niuhdi too much, with the result 
that it s(*ls alter liea\ v rains. A ('ultivatioii <lurin.i>‘ the summer is ne('essar> only 
when theie has been suOicicMd i-ain to cause* the mulch to run to^etlior or to desti’oy 
weed ^'icnvlh. 

The ('ori-ect use* of harrows on forest ('ountry is md |)ro|)erly undeistood. 
Generally speaking-, the harrows should not he used on forest country until the 
autumn months. If used early they make the muhdi too Hue and tlatt<‘n the sur- 
face, so that in many cases tlu'y do more harm than ^'oo<l. The lallow duriny tlu* 
.summer months should lia'c a cori'uyated surface and tlu* mulch in siu-h a tiltii 
that the lar,ij(‘i‘ chats .ai'e the si/j* of an averayc* man's list. Tin* nnih'li siiould also 
he at least 2-2.1 iiu'hes de(‘p. Jt is preteraldc* for the lallow to l)e a litth* loo cloddy 
duriny this jmiiod I’ather than t(a> line as the former condition can hv remedied 
by tlu* {*lut ivatioii })iioi* to seediny, whereas the latter is c(*i'ta.inly a iiefect, an.l 
moi’e difticnlt to ovei’cnnu*. If the tilth of tlu* fallow is as it should he, then the 
use of harrows aft(*r tlu* autumn rains is often an advantage, as llu'v enable a larye 
area of the lallow to he c.)\<*red in a slioi't time ami assist in tlu* y(*]'mination of 
weeds wliich (‘an he d(*st roved by the suhse(juent <‘ulti vation. When luu’rows liavi* 
been used, the JU‘.xt workiny should he dom* with a tyned imph*m(*Tii siudi as a, 
syi'inytyne or riyid lyiu* culti\atoi. The usi* of the tmriows should he ;!\()id(*d or. 
clay coiuitry o)‘ soil types whi<'h easily run toyc'thej' aft(‘i' rain. 

'flu* Potalcj Weed (»r Sunmu‘r Thisth* {Solaunm hoitioix'htltttn) is h<*(‘omin::' 
j)i’<‘\’alent on fallows in the Kastern Districts. Idiis \V('ed is a d<*(*p- root iny p<*i*- 
ennial whi(di is of (-onse{in(*n(‘e oid\ on fallowed land. It does not yrow iti dii(‘i< 
e<>mp(‘ti1 ion witli the (-rop lila* many other we(*ds, l>nt l)y di’ph'liny tlu* moisture 
in tlie fallowed land <m whitdi it is yrowiny duriny tlu* smnnu‘r, it has a harmfid 
etTe:'t on the ('I'op, (*speeiajly in a dry season. Th(*re an* Iw'o ways in \\tnch this 
Aveed s|)r(*ads ; on tlie smvfaee by seeds and nndei'yidund hy rc'ols. Its (‘ontrot, 
therefore*, rests in the j)i’e\ (*ntion of the formation of seeds and the d(*st riu't ion of 
surface yrowtii. This ('an he doiu* by summer ('idtivation, j)ref(*rahly with a dis<‘ 
implement. W'hen the we(‘d lii*sl mak(*s its a])poa ranee in a paddock, dt sliould he 
yruh])ed out and not l(*ft until it has obtained a sti-ony hold h(*ior<* (*ontrol methods 
are eiujiloyed. There are many place's where this Aveed is only makiny its a))i>e‘ar- 
aime, and farmers are adA’is(*d to take* jneasures for its control A\hile the* ojipor- 
tuiiity presents itself. 

A tew of the areas ins})e('led liad plants of Wdlel Turnij) in evidemu*. On tiiese 
fallows and [liose over w liieli theinaluied ])lants of the weeel had been se‘eii l>lowiuy 
iibout, it Avill he advisable to delay seediny until after the first seediny rains in order 
lhat the seeuls of this nox’ious we*eel miyht he yiven a edianee to yerininate and then 
bo destroyed by eultiAation j)rior to seeuliny. 
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HORTICULTURAL NOTES. 

Oko. \V. Wk’Kkxs,* 

Sii}w'rint(‘ii(I(^nt of IlorticuJlino. 

ApplcK, Pearsy Stone Fruits. At tinio of vvi’itiiii’- tlieso iiot(-s ( 2f) o HI) |}i(‘ 
(fr'idnoiis f'niit crop of scnsoti IDHO 31, with th<‘ cxcc])tion of n t'cw hitc vnricti(‘s 
of Hp|»lcs, is iiatliercd, the ninjor ])oi-tioii sold, juid ^^rowers ;n’c oiicc more cxiuniii- 

fruit buds ciidca vourinj? to (‘stiniatc from tlieii' a()]n*in'jnu‘c wliat next sc^asou’s 
hai'vest is ]ik(*ly to l)e. To a uumIxM' of orohardists the pres(Mit season has be(‘n 
one of keen disap))ointment ami h>ss, while to others, moi’e fort iniat(*ly situated, it 
lias been hiiihly ])rotitab](*. 'fhrip was the factor that tnrne(l wiiat ])ronii>(‘d to la* 
a record croj) (jud^inu' liy hint development) in the a])]d(‘ i^i'owin^' districts near 
the Great Southern J{ailwa\' lim*. from Katanninj^- to Albany, into the worst failiiii' 
(*x jiei'ienced for many years. And the* bad effect of llu' pest spi’cad as fai’ west as 
Itinninup, and portions of Hoyiip, and did some dama^-e, but to a mmdi less extent, 
to a])ple oridiards near llnnbury and in the hills mair Perth, (amti-astinn' Avitdi 
the failui'(* alon^‘ tin* Great Southern line was tiu* htaivv m-o)) obtaimd in tlu' oi- 
clunds n(‘ar the south-w(*st lim* from Hoyanup to Ihanlan’ton, inclndino' the ri)pcM’ 
Preston and I'pper Pa pel. In this ])ortion of the Stat«* in many ondiards there 
was a ‘greater number of apples on tin* trees than I have ])re\'ioiisly S(‘(*n, but I 
doubt if the linal r(‘ckonin^- will show a I'ccord yield, as much of tlie fruit failed to 
i\a' h axau’a^’e normal siz<* owin^- to a lon.i*’ spell (d‘ dry weather in tlu^ ;rrowiny’ 
peiaod, and tin* trees beini; too heavily laden. If the ('xpc'riem'e maim'd conviiua's 
^'iowrnrs of the necessity for thinnin;^ in tlu* heavy <'ropi)in,u' y<‘ars it will not ha\(‘ 
be(‘n without some ('om|>ensation. Pas(‘s and cases, and y(‘t- more cas(‘s, of ‘•two-inch 
('l(*os” should ('oiiN'inc'e anyone that thei'e is a limit to a tree’s capaedty, and if any 
tiling’ further is lu'eded “two-inch Nickajacks’^ should supply it. Orchardists 
shoidd make a note and paste it in Ilnur hats that in the yeai‘ of heavy ciops “thin 
nin^" is just as (‘ss(*ntial as (cultivation. 

It is fortunate for the Stat(‘ that the a]>})le crop was not a failui'i* in all dis- 
t:i(ts, for it has enabled sellers to k(‘e}) in toin'h with buyers ivauseas and t)ri(*e.s 
<)btainin< 4 ', es|)ecially whim (‘.xchanae is taken into (‘onside-ation, are (juite i.’'ood. 

The total (piantitx of ap[)les .shi})ped from 1st January to loth Ma\' amounte<] 
to 142,()()8 cases, and tln're are a few thousands still to .^o. Tiie total shiinnents of 
all kinds of fruit for the p(‘riod nnmtioned ('om])rised 505,178 cast's, and nothing- 
uives a better con('e|)tion of the failure in the southeiii districts than the fact 
that oidy 32,017 cas(*s wau'e shipped from .Albany. The orchardists who use that 
])ort usually su|)ply one-third of tin* total (luantity (‘X])oi'ted in an\ year, and if 
thrips had not intervened their (piota this season would have ('asily icaclied 250,000 
cases. 

'fhe tx'ar and stone fruit crops w(*]*e lii^hter in all distrit'ts than llu* av(‘i*ayv‘ 
in rec(*nt years, the ])ears expoi'ted only amountinii- to 10,182 cases. 

(irapes . — 'fhe AVestern Australian jjrape crop suttVu’s less from (-rop tluciua- 
tion than any other kind of fruit (exceptinj^- lemons) ]i)roduced laue, and though 
the (juantity of fresh grapes exported is not large when ('om{>ai‘(‘d with ap|)les, if 
ranks second on the list., and is remarkably uniform from year to year, k’or in- 
stance, during the last live seasons 38,210 cases were (Exported in 1027; 41,142 in 
1028; 48,083 in 1929; 4.3,052 in 1030; and 40,444 in 1031, with a few moi(* (‘x <'oid 
store' still to be shipped. 
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Oi' llie vai'icties usfd I'or purposes, eun ants \ver(‘ heaviei', while h‘\ias 

and sultanas were li; 4 ’h(er tijan usual. Kroiu the eonnuetiet fueut ol the season in 
Fehi'uary oi* tliis year to Kitli May, in tlu* six drie<i Ouit lendvin^' sheds in the Swan 
and (ireeinuonnt districts, the total pnantities receixed and ])aek((l w(*re as shown 
hereunder: l^’onr ot tlu' sheds nientioiu'd havt* still a quantity ot trait on hand 

whi(di is now hein*^’ proeessf'd, and thei'e is also a sniall pacldn^a' slu'd at Oooluj) 
for whi(di 1 have not rc'turns, hut tlu' fii»‘nre:; (pioted indii-ate that tlu' (uirrant (oo)) 
will he the largest prodiu-ed in the State nj) to the piesent : 


Krcco <‘,1. I’ackcd. 
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1 c. 
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Tlu* steads imoease in currant production duriiijif tlu* j).ast li\'e yc/ai's is inter- 
esting' and is as follows:- IJlh tons iu 1027: 1,221 tons in 1 02S ; 1.20ti tons in 
1929; 1,332 tons in 1930; 1,525 tons packed up to the Kith .May, Hktl, with nioie 
on hand now heiiij^’ pr(M'essed. 

Idu' export of this seasonV di'ied viiu* fi'uits U(> to the Ihth May ('oniprisiMl - 
1,154 tons of ('urrants and S2 Ions oT lexias. 

('finis , — The oranu'c crop iji \\ ('stern Australia ran^('s annually t roni 200,000 
to 200,0110 (-ases tlu* heaviest cr<q) recorded hein.u' in 1023 with 204, 1 (>0 ease's, and 
the lij^'htest in tlu' past seven yc'ars for which r(‘turns ai'c a\aihd)h' was in 1925 - 
193,340 (-ases. I believe last season’s cr(q) was e(putl to that (pmlc'd lor 1!)23, hut 
definit(‘ ti^'Ui“(*s ar(* not yet to hand and 1 (‘sliniat(* this s(‘,‘ison s ero[> at 210,000 
eases. 

The niandarin ciop ran^'(*s annually from 12,000 to 20,000 cas('s, and 1 estimate 
tlris season’s croi) al 13,000 (aises. 

As iiK'ntioned ahox'e. the lemon crop is not suhj(*('t to hi^ xarialioiis I'l-om y('ar 
to year, ran^j.in^’ from 51,00tl ('as(*s to r){),000 cases. 1 (*slimat(* this s('as(m’s crop at 
58,000 cases. 

tr’c;/c/7/,k- Idle low prices ohtaiuinii' foi' oi-an^es durini:' last wiid('r, and tlu' 
(|naniities that fell off the trei's duianjj;' a short sj)ell of violent weatlu'r wei'(* no 
doubt indii’(*('tly resjjonsihh' for ('ariwin^' o\(*r fj-uit fly to a ; 4 T‘(‘atm’ extent than for 
many years j)ast. if the fruit had been hi.uher in price nnudi ^^I’catei- cai’e would 
have been exercised in j^atherin^- it both from the trees and n'round, and infested 
fruit would then iiave been s(‘en and desti-ovmd, instead of remaininj^ to carry alon^’ 
the pest. 1 do not say tlu' above was tlu* only, or eV(*n the main, cause' of the ])i”- 
carry-over, tlu* pjlmarv factor b(*in^' the conq)arativ(‘ly loji<>' ]u*riods of mild, ”’(*inal 
weather’, but it certainly contributed to the I’esult and grower’s ot' Late Valencias 
which this year w'ere carried on the tre(-s in (|uantiti(*s until Mai’ch and April, suf- 
fered from losses by fruit tly iirl'estation almost erpially with storu' fruit ^low'ers. 

Ai)t)l(‘ and pear ^'rowers will be pleased to know that the whole sc'ason has 
passed wdtliout any a|)i)ea ranee of (’odlin Moth either’ in fi’esh orchards or* or'chards 
previously infected, and another- piect* of cheei-inji’ news is the ^‘ood results obtained 
in the work doiu* towards eradication of Apple Scab {Vmltiria inrqnaHs). In Mr. 
Brealey’s orcirard at Manjimiip no tr’ace of the disease lias been seen during’ the 
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whole season, and li(‘ eevlaiiily deserves siiveess, i'nr tlie work lu' did was {‘X(^e(‘d- 
iuf>‘ly tlioroui»]i. In his (•as(* tht' old savinii' thal mislorlnius vmicIn ('omo singly 
\vas well exenj])lilied, Jor a hailslonn in snimner thal atT(‘(t(‘d otily a \(*iy small 
|)ortion oi‘ the distilO, lii( Ids oi*('h}M‘<l badly and did ('onsidmablo damage to th(‘ 
apples. In tli(‘ Uoion^orups or<hard, where* ,\ppl(* Srab was found last y(*ai', 
ordy one apple was found affected this veai’ and that was rally in the* season, so 
that n(‘xt vear’s operations should free* this ore-hard Irom llie elise'ase*. 


FARMERS^ FIELD TRIALS, 1930. 

A. S. WiLi>, H.Se. (Agile.). Agrie*nlt ui’al .Vdsiseu-. 

OX TUK UHOUKRTV OK O. O. TKAXM^KJI, RIXtfRUR. 

During lOJif two (‘X] )eMijm‘uts with whmt, \’iz., a. l\'’h(*at \hui(‘ly Tiia.I and a 
JUife of Superphosphate* dhial were* e-e)ueluete*el at Riugru]) e.)u (he pie^jie'rty of Mr. 
U. O. Ti-anter. 

ddie^ ])lols were* loeate'd ahout 3^ iuil(*s Se)ut h e)f Riugi up and \\'e*i'e j)laiite‘d ow a. 
e*lay loam, wlde*h e)riginall\ earrie‘el hlaekijutt auel ))e)i't*e‘ tijnhe*i-. Odds liad h(*e*n 
eleai’eel in 1925, the^ 1939 e*re)|> he'iiig the foui'th ten he* grown there‘e)n. 

Duriiig June, 1929. the* lanel was |)le)Ughe*el ^\'ith a elise* ini| )le*me*nt tei a ele])tli of 
3J ineVu's. ddiis wuis followe*el h,\ a springlyiie* e*\dti\'at ion in Septemhe*r anel a 
harrowing in Xe)ve*niber, afte'i* rain hael fa.lk*n. Tewearels (lie* (*n(l of Marrh the 
springtyne^ (.*ulti\'atie)n anuis re‘i)eate*ei and tlie* ple)ts tinallx' sown on the* 9th anei 19th 
e)f Aiay by inemns e)f a e'eanbinexl eultivate)r-ehill. 

Kaeh ])le)t was half an aeie* in a,rea anel ehij)lie.*a.te‘e.l. Those* in the* ^'a.I•ie*ty Trial 
we*ie* greai) ('el so that a. eojii] earison e^ould he> jnade* l)e*twe*(.*n liu' later rnalnring 
\arie'(ie*s “ ^huldilla King’' and Xahawa" and also l)e*(\\'(*e'n the* e*arl\' maturing 
\'a,rie*t ie*s as shown in the* tables of re^sults. Su]u*rphosj )hate* was applied in the^ 
A'a,iie*ty Ti ial at the' rate* of I121hs. ] e*r ae*re*. 

In (he* Kate of Supe*rphosphate* Ti'ial three rates were* e*mploye*d, vi/., 159, 75 
and 2251hs. peu' acre* |•(‘spe(•tive'ly, Kor the'se* plots the* \ai‘ie'ly ' Xabawa. " was 
sel<M‘t(‘d, * 

Tn bedh ex])e'riinents the rate* of seed was 45lhs. per a(*re*. 


The folhwving table* shows tlie rainfalls as iveoi’de'd at Ringrup dining (he 
> e'ar ; — 
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Although the totals feir bedh the growing in'riod and for the ^\^he)le year are 
above the average, the rainfall fe>r 1930 inight well l>e ek'emeel unsat isfactorx'. The 
rainfalls for the months of August, Se])teml)er anel Oedober were all belenv t he* re- 
spective averages, the total for these tluw montbs being only 245 points against 
the average of 417 points. 
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The results fr()ii) both experijneuts are shown liereuridor : — 

\VH KAT VA HI KTY TK I A L. 

Hute o Seed dalhs. )m*i acr<*. H«t(‘ of 22 por (’(Mif. Stipeiidiortphafp — II21 I>.m. i»or acic. 
I'lantp.l l>th May. 1 »:{<). 
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HATi: OF S( Pi:Kl*HOSl*ir\TI': FXriMlIMFXT. 


Variety Nal>a\va. 

Kate ol Si'cd 

451bs. per acri*. 

1 Maided lOtli 

May. I'.CUl. 

Variety. 

i Coinitnted 

j Section 1. 

Yiel Is i»er Ar-re. 

Section 2, 

A\erayte 
Yields 
per aeri'. 

I’ercentaye 
' Yields 

; per acri'. 


Inis. lbs. 

bus. lbs. 

' bus. lbs. 

per cent. 

ir>0 li)s., 22 i>er cent. Superi)hos[iliat( 

1^1 18 52 

18 18 

1 S :F) 

Ill 

7') ,. ,, (Control) .. 

. ; 17 

1 0 :10 

10 48 

100 

225 ,, .* -• 

. ’ IS 42 

IS 24 

; 18 O.M 

111 


The results from the Variety Trial indicate that during a s(‘ason of scanty 
linishing rains sucli as was <i\i)erienced in Jhngriij) dining 193 o. the earl> niatnring 
varieties are inori? satisfa(^tory on iieax y land tlian are the later niaturing varkities. 
Although a late maturing variety when given satisfactory cliinatic conditions would 
probably protluce the hi'aviest yitid, it is from the midseason and early vai-it'tics 
that we must <^y])ect the best results during a year of a\ erage rainfall. 

In the Pingrup district it would |>robably be better to reserve llie late nuitiubig 
variety, “ Yandilla King,” for the light land and ])lant earlier maturing varieties on 
the heavy laud. Of the early maturing varieties GJnyas Early ” would probably 
g've the most eoiisistent yields. 

As in previous years the results of the Suy)eiphos|)luite Trial iudieate that tJ\e 
yields are increased by ap[)lying (piantities of fertili.ser in excess of Tolies, per ac?ro. 
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WINE-MAKING FOR DOMESTIC PURPOSES. 

H. K. Johns, Viticulturist. 

This is a short a(*<*ouMt oi‘ inclhods of wiue-niakiii;^' suilaUlc^ for sui)urbini 
housfliolders in whose j^anlfNis there are often a few trellised vines laden with 
grapes, a large portion of which are allowed to go to waste. No attempt is here 
made to explain in detail ail the methods and appliances necessary for preparing 
and making wines on a commercial scale*. Only tin* fundamodal piocesses and 
principles are discussed with enough detail to enable anybody to process small 
fiuantities for domestic-: use. 

J would like to point out that wine for commendal sah* j)ur].‘oses must comply 
with the Food and Drug Regulations, and under these regnlatio!!,- “\siiie’' is defined 
as being the product solely of the alcoholic fermentation of the juice or must of 
grapes. The addition (d‘ water, sugar of all kinds, glyc'eriin*, arlithdal sweetening 
substaiK'es and colouring n.nttei-s is |)rohibited. 

One case of grapes will yiedd a]>pro.\imalely three gallons, which can he made 
with little trouble. 

Absolute charnliness in all ^■essels in winch the gi*a])es aiv handled and their 
jiiict* is stored are tlie main factors of smaess during and aftei* lernu'iitation. 

Only good sound ripe* grapes, (-arefully gatlu'ied, should b.* used. (Jood wine 
cannot be e.vpected from unsound gra]H*s atfe(ted l)y dist'use^-^ such as oidium or 
black s])ot, or damaged by insects or birds. Ora])es which r/oin any (anise are 
mouldy are undesirable. 

After the grapes lune lieen collected, they shoiild be stemmed and tin* stalk of 
the’ bum'll discarded. The berrits .should then be [>ulped by pa^.-ing between rollers 
or by some similar nu'thod; small (piantities can hv mashed b\ hand or with a 
perfectly tasteless stick (d’ wood. Fare must be takc'U, however, not to crush the 
.seeds. The ciushed marc is then put into a ves.sel foi’ f(*rment.ition to take* [ilace. 
An up-ended cask oi* keg with tlie top head removc'd is con venfi'ut, or earthenware 
open-top pickling jars in .sizes from om* to ten gallons. Metal, galvanised or tin 
vessels must not be used, as the tin coating soon disapjiears by its being attacked 
by the acids in the wine. Tlie ve.ssel in which ferment takes place .should be tilled 
to within six inches oi' the to]). The crushed skins will rise to the top and foi'm a 
layer or head, which is very liable to acetilication, and to ])i’(‘vent this the layer 
should be submerged at lea.st three times a day, either with the hand or a wooden 
rammer, thus thoroughiy mixing the jiiiee with the tloating skiijs. The fermenting 
vessels should he kept covered with a clean chAh or hessian. 

The length of time the (rushed grapes should be allowed to ferment varices 
appro.vimately from four to six days or longer. The longer tin* marc is aIlovv(*d to 
ferment, the darker will be the colour of the resulting wine and the longer it will 
take to mature. 


Separatiotf of the Juiee. 

A considerable ])ortioii of juice will run oft* after tVrmeiitaiou if tlu* erushed 
grapes are transfeiwed to a drainage cage, or if the vessel in whi(*h the feriueiit 
has taken place has a tap inserted near the bottom, which will diain and leave only 
the pulp, seeds and skins. These should then be pressed, and to obtain the best re- 
sults tlie pressing should be slow and gradual. If no press is available, a good deal of 
tlie liquid can be obtained by squeezing by laind through a piec-e of ho.ssian. Care 
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must 1 k‘ taken to reiiioxe by straining’ all seeds and particles of floa'crs, such as 
skins and pulp. The juice is then put into storaj>:e containers the size and type 
of which will depoiid (udirely upon the quantity made. With dry wines it is 
absolutely essential to base all containers filled right up. If wood storage is used 
a certain amount of e\aporation takes place, Avhich in time creates ^‘ullage,-’ and 
the containei s must therefore be “filled” or ‘Hopped up’^ at least three times a month 
with a sound similar wine. Do not on any account use a fruity or sweet wine in 
toj)])ing up dry wines. This would (ejid to cause a secondary fei'ment. 

Containers reiViiii-ed to make up to from 10 to 30 gallons. — It would b(‘ advisable 
to ha\e live and len-gallon k(*gs, together with some one and tvvo-gallon ciirthenware 
jars, demijolni type, so as to enable the using u]) of surplus wine from “filling up^’ 
and to prev('n( any ullages; small balance to be put in botth‘s. 

To mak(‘ 10 gallons or under, Ike wine should all be stored in om* and two-gallon 
jars, togetiier with a few half-gallon flagons. 

When storage containers ar-e fii*st filled the liquid will still bt‘ fermenting, there- 
fore care must be taken not to bung or ('ork tightly any one of t'icm until fermenta- 
tion has ceased. Each \ (‘ssel should be covei'ed with a clean piece of (doth weighted 
down with a small flat stone or bung to keep the same in position and allow the 
carbonic acid gas to escape. In small containers, such as gallon jars or tlagons, 
cork the lu'ck of the bottle with cotton wool. Containers should be stoi’(‘(l in a cool 
[rlace, and not moved or shaken n]); in a short period fermentation will have 
ceased. Tlie method adopted hy the amateur to ascertain if this is so is to lower 
a lighb’d match slowly through the neck ol' the jar or hung-hede of cusk. If the 
match is immediately extinguished, carbonic acid gas is present, which is an indi- 
cation that fei’inentation still exists; if the inatcli burns brigljtly’, tJie wine is ready 
for racking or decanting into clean eontainers. 

liavkhiff. 

Hacking or decanting is lUMessary in ordei* to separate the wine from its 
lees, and tlu' lii'st racking is the most important. (\are should h(‘ taken that the 
wine runs off clear from the sediment (lees). If kegs are used, a small syphon 
hose is the best means of drawing off the clear wine. This procedure, racking, 
should be carried out at least three times in the first six months, aiid the wine should 
be in a good (dear condition. 

After ratdxing, the eojitainers should be corked or securely buug(‘d and stored 
ill a cool place; bottles to be laid on their sides. 


BEE-KEEPING NOTES. 

METHODS AND TRANSFEHHINO. 

IT. WinLOLKUlIiY IjANCE, 

Apieulturist. 

On this occasion I propose writing a few notes on my observations whilst 
on inspection work. As might be expected, I find a great deal of difference in 
the apparatus and methods of Bee-keepers. 

Dealing with apparatus first, I still find quite a number of box hives in 
Hpme districts which necessitate my giving the owners notice under Section 12 
of the Bees Act, to transfer these to hives in which all combs are removable for 
inspection; the penalty for non-compliance being £20. Then there is the man 
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that has standard frames and liives, hut has neglected to put ^vire and founda- 
tion into the frames, and liis expenditure on frames is worse tlian usehvss, as the 
bees have built cross comb, and not one of the frames can be removed. Some 
men have fitted starters or even full sheets of foundatioji, hut due to the frames 
not hanging ])lum}) in a level hive, or to the hereditary tendency of many bees 
to build irreguhir comb, the expenditure and labour are useJtvss. 

Anothei* type ol hive tliat mie meets is the home-made one with incorrect 
bee si)acing due to the ignorance of the owner of tlie hal)its and methods of bees. 
In some of these hives the covei's or frames ai'e stu(d< so tight with propolis that 
they l)reak before they can ))e removed, or there is so much utni(‘c(‘ssary sj)a('(' 
tliat there is a extra com!) which has to be brok(*n or cut before the covin' or 
frames min be rmnovml. All tlu‘se cases .are liable to a penalty not (‘Xi'cmling 
£ 20 . 

Bee-lvee])ers slioidd rminauber that the natural working siiace of tin* be(* is 
la inch. If tlie space is less than 2' Kith of an incli the bees will (ill it uj*. If 
it is more than o lOtii of an inch llu‘y will jiroliablv build comb tbcreiu. 

In .a prt‘vious issin^ (d' tliis “donmar’ I wi-ote an arlicl(‘ on “Ih'c Hives;’’ 
this has been I'eprinted in Imith*! 1‘oi'm and can bc' obtained fr(*e on ap])licafion 
to the Departmmif of Agriculture. The artic|(‘ (amtains particulars and sketches 
of a home-made hive, including a coAcr or I'oof, whiidi is much imu'e sirN'iciaibh* 
and (dieapm* than most of thosi' that 1 ^ee on my li*av(ds. 

'rinm th.e bci^s ilicmselvcs - w hat a diffm'cmM* one finds: Any jioiiltry l^eeper 
knows the difference between the hen that lay> lo or 20 eggs and then wants to 
sit, and the him w'hich lays ail through tin* season without intm'iiiission, yet 
many mmi an’ puite content to ha\e bees that gather a liltb' honey and then 
swarm; gatlier a littl<‘ more lioiuw', then swaian again and so on tbi'ei' or four 
times during tlu' siaason. at the end of wbiidi Iheri' is liltb* inon‘ Ilian enough 
iione\' for the bei's to wintm' ou ; whereas for the expenditure of from 7s. Od. to 
21s. lie (amid obtain a good (jiuan from a non swarming strain and olitaiii a (-rop 
ol honey which would nior(‘ than iH'pay tlie ('Xjiendit iirc' on th(‘ piicen. 

A word liei’e about, (hiriiiolans. So far experiema' sliows tlicm to be very (piiet 
to handle*, good (amil) bnildms, ami excadlent honey gatlierm's. The first ci’o^is of 
a Carniolan (jU(*eii willi an Italian drone so far showing about as good from the 
honey point of vi(‘W’ wlien the drone comes from good slo(-k, but gmierally they do 
not appear (piite so puiid as tlu' pure (’arniolan. 

As regards management, tliere are still a immfier of b(a‘-k(‘epcrs wlio sti('k 
to 8-franie lii\es and jdaca* a (puam excludm' on top and box of sections or 
shallow frames oNcr. This method induces swarming ami small honey cr(n>s. A 
l)ee-kceper ’s first object sliould he lo obtain strong liives, boiling o\'er with bcu's, 
and not restrict tlie brood chamlier. If the (pieen is pi'olific (mougli to till two 
10-frame brood boxes let her. then, given a good honey How Ibllowing, the bees 
will till two full de])th super i)o\es on to^) with hoii(\\. 

A Avord with regard lo the adding of a sei'ond sipier for honey. As soon as 
the bees liave ])artially capped the centre three or four frames, tlu' super should 
be raised and the extra super [ihu'ed between it and tlie iirood chamber, not on 
top of the first. It should be remembered that bees till the top C(‘]ls with honey 
hrst and work dowunvards. Ho not wait until the tirst super is full lad'oro adding 
the second; make the be(*s i(*alise tliat tluwe is plenty of work t'or them lo do 
and they will wuirk all the harder. 
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Many i^inall bee-keepers without inueh experience find it difficult to trans- 

bees tVoin box lii\es to frame liives, or from frame liives with n mass of 
cross co?ubs to new frame hi\’es. For their benefit, 1 will jxive hereunder par- 
ticulars of' how best to do this. 

The transfer sliould take place, if possible, while there is honey c<mnng, in, 
but it may In* done at any time |>ro\'ided thv^ bees are fed plentifully after the 
transfe?' has taken j^lace, with sugar or honey syrup. The easiest way of feed- 
ing is to obtain a ])ress top tin, such as is useti for honey or golden syrup. 
Puneh a dozen or two small holes in the lid and fill with the syrup. 

;\ (juili made of ticking, sacking, or similar material should be placed over 
the frames and a hole cut in the centre not larger than the size of the tin. The 
tin of syrup may now he inverted over the hole; the bees will then suck the 
syrup through the holes. Au empty super or box should then be placed on top 
to co\cr the tin and the co\cr of the hive replaced. At least eight or 10 lbs. of 
syrup shf)uld be given to each hiv(* to enable the bees to build the new combs 
and lay up a store for breeding. 

A syrup may be madi* for’ this |>ui'pose from sugar, using 10 lbs. sugar, 5 ])inls 
water, 1 oz. vinegar, I oz. salt. Hoil for a few minut(*s and feed to the b(»es whilst 
warm. To make lioncy syni[), dissolve ahont 2 ])ai’ts of honey in 1 ]unt of water. 
If honey is used, the l)ee-k(*e|)er should he (piite ( ei:tain that this does not come t ronr 
a hi\’e tlral may haA(‘ disease, as Ironey is the princi|)al carrier of foul Irrood. 

To Irarisfer be(‘s from old box to new hive, take the box hix'o and place on 
the ground n])side down so tlrat the bottoms of the combs are ex’posed, place 
bricks or blocks of wood under one end of box to giv^e a slope; place new hive, 
fitted with IVauK's and firll slreets of foundation, on an empty box so that front 
edge* of door toiichcs the highest end of box liive; dr’aw body of new hive for- 
ward to pr’(<je(d ovc!* ilooi’ about IVL* inches. 

Di’uru side.s of box and give a little smoke at lowest end. Pees will then 
run up highest erni (^f l)ox on to floor of new hive. When nearly all the be(*s 
are out the combs of lioney can be cut out, some of which should be fed back 
to tin* b(*es a I'tei' tlu*y art* in tlrt'ir n<*w hive; the combs of brood should lx* tied 
with string into frames and |>ut into t'CTitre of new hive. 

To transfer bees fi-oni hivt* with cross combs. — The method adopted may be 
similar to that vitli box hives, but in this case it will be impossible to cut out 
the combs of brood, arid (ic into frames. It should therefore not bt* adopted 
unless the hi^e is very strong with bees and there is a good lioney flow. 

Another metiiod wliich may he adopted with both box hives and hives with 
cross combs, when the above are not suitable or easy, is to place the box or old 
frame liiv(> on top ol‘ a new hive fitted with frames and full sheets of founda- 
tion, making sure that the only entrance is through the new hive. 

As the brood in the old hive hatches out and honey comes in, the bees will 
fill the empty cells vith innuy and force the queen down into the new hive. 
When upon examination it is found that the queen is in the bottom, or new 
hive, a queen ex(duder should be ])laced over it to prevent her again going to 
the top box. h’our weeks later all brood in the top box will be hatched out, and 
it may then be removed. 

The drawback with this method is the time it takes, as the queen will not 
be forced down until there is plenty of honey coining in. 
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TESTS WITH FODDER PLANTS, J93L 

" A\()\I)AI.K STATE J^'ARM. 

A. S. Wild, 15.8c. (A^ric.), Ap’iciiltiiral AcKiscr. 

'^rfies(‘ tcist rows were |)lajit(‘(l for the |)iirp<rse of ohscrviiig tlie trrowtli and 
|)rogress of the various plants nndtn* test. '^Die land seltM-tcd w as typical ^’ork (Jnin 
and rlain country and had l)cen fallowtHl (hiring; Anmist, lOach row was 

100 links in length. 

The tedders were all j^lanted on the 1st May . sii]K‘i’i>hosphat(^ ))eing applied 
to the erpiivalcnt of in(dl)s. per acre'. 

TIh' monthly rainfalls as rfH*orded at tin' Fai-m thron^h tlu' yc'jir were; as 
hereunder ; 

' •Ij'M- I I Mar. Apl. ^ M:iy. .hnir. .Inly. .Xiit:. ; Sepf. ' Ocl . i Non . In*:'. 'J'ota). 

, , 1 I ' ! ! I 1 ' ! ! ! 1 I 

liiMo ' 5 : ' u:; ! 44 | :>oi oni ■ t!oS i si ' :ir. ... Oo i.ikh; 


KIKUYA CRASS. 

Hoots of this grass were planted, but they failed to strikr* and ('(Miserjiiently 
Mcrt' a failure. 


NEW ZEALAND LUPINS. 

Tliese germinated on the 24th May the germination being SO ])ei’ cent.- 
and flowered aljont the 21st September. 'Fhe New Zealand lupins were not \'ery 
successful, the plants failing to make liealthy and vigorous growtli. The maxi- 
mum height Httained wa.s only al)out 12 inches. Probal)ly the excessiveh^ wet 
condition and the nature of tlie soil (heavy land) were n'sponsiblt^ for this failure'. 


( OMMON Bid E LUPINS. 

This variety germinated about thcf 2Sth May, the germiiauion being 25 per 
('cut. By the 21st of September tlu'y were in tiower but the ]>Uints had made \ ('ry 
poor grow til and lacked a. healthy green colour, being somew liat yellow ('d. As 
with the New' Zealand lupins, exce.ssiNc moisturt' was ])robably responsible for 
this. The plants were still green towards the end of November when 1 he New 
Zealand variety had completely dried off. The maximum lu'ight of the plants, 
however, w'as only 15 inches and NCry few set'ds w('re formed. 


TANCJEK PEAS. 

Cennination occurred about 2Mrd May, th(' germination Ix'ing about (i(j ))ei’ 
cent. Throughout the season they continued to make good luNilthy' vigoious 
grow'th. The plants continued green uj) to the middh' of NoNA'mber wdieri they 
commenced to dry off. A fair number of seed ]4ods were formed, but these were 
attacked by insects. 

SUBI EKRANEAN CLOVER ^ ARIE I IES. 

The germination of the Dwalganup, Dalutk, and Boyanup vai'ieties was, in 
each case, fair, but that of the late variety. Wenigup, was poor. The plants of 
the last named variety, liowever, made eoinparatively good, lu'althy growth, the 
foliage l>eiug large and succulent. 
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The ]ii id-season variety, Boyaiiup, made fair growth, being decidedly 
better than the Dal ink variety and ])robably better than tlie Dwalganup 
variety. 

The Dwalgaiuij) (very early) variety also naido fair gi'owth. This straip 
appeared to make stern rather than leaf growth but produced a fair amount 
of burr. 

DKOOriNd FLOWER Cl.OMm. 

The geriniiuitioji of tliis c 1 o\tm- was ])oor. ’'Pile ])lants mad(^ jroalthy growth 
})ut were small ujr to the end of Se|)tember. Subsequently, however, they 
developed well and produced abundant flower and seed. 

( LUSTER ( LOX^ER. 

'J^his clover made slightly better growth than did the Drof)|)ing Flowei* Ulovor 
early in the season, Init nevertbedess the ])lants were small. Later in the season 
it ]rrogressed well, bul was slightly inferior to the Droo])ing Flowoi’ Ulovei’. 

PHALARIS MINOR. 

d’hroughout the season this grass continued to make good growih. It pro- 
duced a reasonable bulk of fetxl by about September, tlie height of the ])lants 
being about .‘10 inches. The plants retained their succulence until the middle 
of November. 

NEW ZEALAND LUUERNE (iVlARL BORO UGH STRAfN). 

The geiTniuation of this seed was poor. It made healthy (^arly gi’owth but 
failed to provide any bulk of feed after extremely wet condit ions set in. However 
it proved better than the Bunter River liUcerne. 

M UN^PER RIVER LU( ERNIb 

'Phe progiess of this variety was similar to tliat of th(i New Zeahuid lucernes 
but the growth Avas slightly inferioi*. At the end of February, lO^M, tlie plants 
of both varieties, although sickly, wei'(‘ still green. 

SHEER'S BURNET. 

This made Acry sIoav growth but maintaiued an excellent c'olour thioughout 
the growing season. IMie jdants Av<n*e about 2 ] inches high, but at end of 
February, 10*11, Aveie still green. 'Phis apjiears to bo a ])rojnising foddei* plant 
to ])roAlde late spring and summer food. 


\\L\LJ.Ain^ GRASS. 

Germination of the seed of tliis gj-ass occui’jed on tlie 1st .luiu^ and Avas fair. 
Although healthy, the plants Avei’o com]>aratiAady sma.ll, lieing infei’ior to those 
of the preA’ious year. 

\'ELDT GRASS, 

The N'eldt grass made st rong healtJiy groAvth, growing to a htaght of ap]>roxi ' 
inately tAVo feet. It Avas still ])artially green late in February, lOlll, and had 
produced abundant seed. 'Phis grass lias demonstrated itself as suitable for both 
the lighter and the heaAier tyjies of soils in the Bevei’ley District. 

ANNUAL RYE GRASSES. 

Wimmeia Rye Glass (McDougall strain). 

Wimmera Rye Grass ((^Vunmori stiain). 

Italian Rye Grass. 
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All varieties geiTninateJ well and ma.do ex(;eilent growth. The MeDougall 
strain of Wiinrnei'a Kye Grass was ])r()l)ably the best, llu’. growth of the eoirirnon 
strain being alnnit equal to tliat of the Italian Rye (h*ass. Tlu^ niaturity of these 
grasses was in tlu^ order as s(^t out above. 

PKRENNIAJ. RYE (tRASS (IRISH STRATX). 

This also germinated moII a,nd made good growth. The j)lants vere sliorter 
than those of the annual i‘V(> grasses, but were tijier and more tufty. The test 
of this grass indicates a good |)asture ])lant. 


PLAGUE OF MICE. 


MEX \( 'ro WHEAT-S PACKS. 


C. CRAKi. 

.ME'I^HODS FOR 1 tESTHlA YTOX. 

'riiei’i^ is (‘very i(‘a.sou to \’iew with eoiu’ern (’(‘ports frojo N’ji'ious stations 
along the Transeontinental railway line of the presenei' of jnic(‘ in \ ast nujiibers. 
MJie various m(‘thods of combating the p(‘st as practis('(l in \'ictoria may proven 
serviceal)le in ea.se of a similar plague o(*curring her(\ It may b(‘ jn(‘nt IoikmI that 
nearly the whole of Victoria, was intest(‘d in 1917, and that ducks, turkeys and 
Kivei' Murray tisli wer(' not popular as tood as they ])raclically li^’(Ml on mice. 

Mice are (capable of doing (‘iiornaais damage. (l(‘st met iv<‘ and (‘XjK'iisive 

])lague of that time in A'ictoria. was du(‘ in a large' na'asmx’ to (l(‘la\ in taking ste|)S 
to safeguard stacks of hay and wh(>a.t, with th(‘ rc'sult that millions of niice did 
damage that was estijnat(‘d to (‘\c(>(‘d €29(1,0(19. At tin' \\'h(‘at stacks at Lascellos 
500, 999 mice, weighing (dght tons, \cere d(‘stroy(‘d in four niglits. That w as typical 
of the (‘xtent of tlu' plague in almost ('\(‘ry wda'at district. Mica' waae kilkal by 
th(‘ (h’ay-Ioad. ('onditions tliis y(‘ar are just as fa.\ ourabk' for th(‘ sprc'ading of 
the vermin. The surest and l(‘ast ('xptaisixe nudhod to avoid a similar plague 
is to deal imnu'diately with the pt^sts wdua-ever tlu'V arc' j)i('S(‘nt in unusual num- 
bers and to safeguard staxdvs of w'h(>a.t and lu(y. 

3die ado|)tion of a nudhod for dcistroying the niici' dep(‘nds laig(‘ly on whi'iv 
tliey are. If the food that flaw are attacking can be shut u]> oi- placed b(‘\’oiid 
their reacli th(‘ mice can be poisoned with strychniiK' mix(‘d with flour and ))lac(xl 
in suitable \ (*.s.s(*Is, such as saiaxas. In tlu' opi'ii a k(‘ro.s( n(*-t in half-full of water, 
having the to]) cut off and sunk le\el witli the ground niakc's a \ <‘ry (‘fft‘cti\(' trap, 
when ))laced where the mice are sheltering ov congregating, fn many cas('s such 
ti’aps will be C()m])letcly tilled in a night, \^'’here tla^ juice ar(' not so |)lentiful 
an attractive bait placed on tlu* bottom of the tin (no neater Ix'ing left in t ht' t in) 
w ill often catch gr4‘at numbers. In ha>' or wdi(>at stac'ks fumigation is most ('fleet iv(‘, 
l)j’ovidod that the stack is md too la.rg(‘. 

In many instances, how’e\'(*r, fumigation is hnpracticabt', and tla^ adoption of 
the double-fencing sysltnn is preferable. Uiis systcan is simple and inexpensive, 
and is tlie one rec'.omnu'nded by the \Trmin iiramdi of tlu^ Agricultmal J)(q)art- 
rnent. A double wall of jrlain or con-ugated iroji, about 3ft. in hc'ight, should be 
erected around the stacks afid .sunk in tlie ground for about 1ft. JJie walls should 
be between 2ft. and 3ft. a])art. Jiainjjs of rojx^ oi* old Ijags should bo phunxl on the 
inside of the inner >vall, and the outside of the outer wall to (amble the mice to 
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cliinb over the obstacles. In this way the mice trying to enter the stack for food 
or trying to leave it for water, enter the space between the two walls, in wiiich 
they are tra})ped and may be destroyed. 

When mice are plentiful in stacks they usually also infest comitry homesteads. 
They can bo destroyed by the caustic soda metliod, or by feeding them poisoned 
pumpkin seenls, turnips, carrots, or parsnifis, to whicli they are most partial. Mix 
a little arsenic in water in whicdi caustic scKla lias been dissoh ed, and then thoroughly 
immerse the seeds or vegetal) les. Then place the ]>oison baits in places frequented 
by the mice. 

Anotlier good method of j)iotecting stacks with iron is as follows ■ 

Obtain a suilicient ruimber of sheets of |)lain galvanised iron to surround the 
stack to he })rotected, tiie shwts to l>e 3ft., 22in. gauge, and l)eud the edge of tlie 
Sliecits at right angles 6iu. from the e<lge, leaving a balance of flat iron of 2ft. Oin. 
A trench should he made around tlie stack about 6in. dec}), and the iron should be 
stood in the treneVi,, witVi the flange on the toj> outward from the stack. The sheets 
should liave a la|) of 2iri. where they join, and a backing of (quartering at the joints, 
the timl)er being driven into the earth. The iron should he secured to the quarter- 
ing by s(*rews, a.nd a gal\^aiiis(Hl screw should he inserted in the liori/.ontal part 
of tlie lay). At the corneTS the flange should be cut, the sheet placc/d between tVio 
remaining length of timber and ])ent as before (U^scrih(>d, and a |n(‘ce of iron boltc^l 
on top of tlie separated flange at those points, Wlien the iron is tix(‘d in position 
replace tJie earth. Cato should be taken that tlu' ii*uu is not hroki^i when bags 
are being removed from tlie stack. A stick should be placed at the coriu'rs leaning 
outiiard over the iron so tliat wh(*n any mice in the stack go st^aichiiig foi* water 
they will climb the slo])ing stick, jum)) over and he unabl(‘ to get hack. 


^'STINKWORT POISONING'^— A FORM OF BRAXY-LIKE 

disease: 

I>y 11. \V. BKNsK'ns, M.WSc, 

A disease of slu'i'p has Ix'cai cxpca’icuced, no! imcoiumonli'. in Australia wliicdi 
has lietai associated with the j)resen('c (>!’ Stiid^wort {hmia ijrarrolf^Hs) in th(‘ 
flowering stage. Tlic writer has seen no pul)lished description nt‘ tin* condition, 
and the relationshij) of Stinkworl to the mortalities loporltd lias not been defined. 
Many ska^kowneis are strongly of tlu* opinion that th(‘ d(*a11is are dm* to the ing(‘s- 
lion of this (dant. 

Tills eondition, in Westei'ii Australia, was first n p(>rl<*d airl investigated in 
1921), During this erirrent year further outbreaks liavt* bei‘n reqxvrted from sfncral 
localities in the South-Western ]>ortion of the State. As a resalT of investigation, 
the writer has sliown lliat the losses occurring under the eonditions indicafeMi are 
actually due to hnvxy like disease. 

Bulletin (1) has (l(*scTihe(l a disease affecting sheep in South Australia which 
appears to be identical with the braxy-like disease occurring in Western Australia. 
The writer consulted olfici'is oi' the Stoek Department in South Australia in w^hich 
State deatlis in sheep an* often as(‘rib(‘d by stockowners to jioisoniiig by Stinkw'Oft, 
From information siqiplied, the ojiinion is i*ea died that the so-calhd Stiiikwbrt 
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poisoning, as soon in South Australia, is probably din* to braxy-like disease also. 
The fact that feeding- tests ('urried out there have failed to doirionstratc any toxicity 
in the plant may be taken as supporting this opinion. 

It is proposed to describe the disease as it is found in Westei’ii Austi’alia, the 
description being based on the investigation of two outbreaks \vlii(di are ref(‘rr(‘d 
to below. 


1.- HISTORY. 

(1.) (hUhrenk. — On one property at Kojonup, 47 (uit of 400 merino 

weaners died during tlie period April 23rd to May 12lh. They were running on a 
stubble paddock in which there was a liberal growth of Slinkwort in tlie dowering 
stage. The sheep were in only fair condition, l^ater in the y(*ar, no Stinkwort now 
being pi'esent, typical braxy-like dis(as(* apjxmred iii a Hock rit ii'crino ewes wliich 
wen* depastured on the same paddoi k. 

(II.) I9oI OnthrraL. -On a |)roi)erty in the Beverley distibd 100 out of 800 
merino Iambs died within seven days from April otb. The land)s wviv in fnrward 
condition, being almost i-eady for the market. They had l)een flepaslured foi- three 
or four weeks, ))rior to the advent of the trouble, on a i>addock which was carrying 
a good growth of flowering Stinkwort. They had also, for short periods, had aci-ess 
to a paddock (»f wheat stubble which contained a good (piautity <d’ fallen grain. 

On this property and on the one visited in 1923, it was appaiaait that sheej) 
!)ad eaten large (juantities ot‘ Stinkwort flowers and fi uits. In j)rf‘vious s('asons this 
plant had been eaten by sheef) without any d(‘trimenlal efb'cls l)eing ))rodu('ed. 

2. - S^ MPTOMS. 

The clinical a]>j)earani*es ai'e tyi>ically those of braxy-like dis(*ase. 'The |)eriod 
between the onset cd' lecoguisabU* .symptoms ami death is very short. Sh(‘ep are 
usually I'ound dead, gt'iu'i’ally in the tnorning. A innnber, however, have been 
observed while sic'k, and botli t>p(‘s of symptoms (h^scu-ihed foi- braxy-like disease 
ha.Y(^ been noted, 

(1.) ('omatosr or ^/o’c/ ///pc'. The affeeted animal is restless and (‘\cit(‘d. It 
moves about ehevviiig dirt, stieks, (‘te. Tin* gait is staggering and “kiuickling over-'’ 
is observed. Within a short time the animal li(‘s down, usually with its bead turned 
round to the flaid\. Hreatbing heroines shallow and rapid. Frothing at Ibc month 
and grinding of teetli are commonly mded. Loss ol' (-onsciousiicss soon occnrs and 
the animal lies stretched out on its side and dies (piielly, nsmdly within tour hours 
of l>eing observed sick. 

(11.) Convulsive tjfpe.- Tliis ditfers from tin* abovi* in [bat Hu* affected animal 
shows more* or less continuous “galloping” movements, .assoeiated with twitching of 
muscles, cbarujiing oi .jaws, rolling of eyeballs ami. towards the ( iid, marked head 
letractioii (opistiiotonos) . The rnajoi-ity of animals afb'cted with tin* disease show 
evidence of scouring and are somewhat tymiiauitii' (“blow up"). 

Sbe<*p may linger for up to three days, but this is unusual. Oeeasionally these 
typical signs of braxy-like disease are preceded liy symptoms vvbich ajipear to be 
referable to inflammation of the bowels due to the injury inllicted by the hairs of 
Stinkwort fruits which have been swallowetl. These sln*ep have a tuekt'd-u]) ap- 
pearance, are scouring, and have a tendency to wander somewhat aimlessly or to 
walk into fences, etc. 
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3.— POST MORTEM APPEARANCES. 

Post rnorti^in eXtiminations woro made on seven sheep (3 in 11)29 and 4 in 1931) 
whieli had just died, or which were killed for investigation. The changes observed 
are identical with those seen in cases of braxy-Hke disease, viz., injection (in- 
llamnuxtion) of bowels and mesentery, congestion of the kidneys, softness of the 
liver and distension of tlu* gall bladder. There are small blood si)ots (jietechiae) 
on the outside of the heart and large haemorrhages beneath the inner lining (sub- 
endocardial haeniorrhag(‘s in tlie v€*ntricl(‘s) . 

In all cases of “Stinkwort poisoning” investigated, an additional linding is the 
pr(^sence of hairs of the papi)us of Stinkwort embedded in the inner lining of the 
fourth stomach and bowels. On opening up th(‘ bowels these hairs are sometimes 
S(^n to form a, Acvitahle i'eltwork, })a.rticularly in the small bowel. 

Mi('rosco])ic examination sliows lliese barbed hairs penetrating the wall of the 
bowel to \ arying depths (sometimes almost through to the mustiilar coat). The 
injury caused by the liairs i)roduc(‘s a degree of inllamnuition (catarrli of the 
mucous itunnbrane, liaemori‘hag(‘S and cellular intiltration) . 

Ill some cases, notahly the Kojoiiup ones, loeal bacterial infection had been 
introduced as a result of (he wounds created by the hairs. 

The mi( ros('Oj)i(' appearance* of tin* liver and kidiu'V were* idenli(*al with those 
seen in In'axy-like* disease. 


4.- CAUSE. 

Tin* disease* is actually hraxy-like* disease*. This disease has been she)\vn by 
tlie writer’’' to lie due to active growth of a soil germ, the “B.L.D. bacillus” (closely 
allieel to H' wolvhii) in tlie small bowed contents. The oiganism i»rodueH‘s a potent 
poison, or toxin, in this medium and a condition of toxae‘inia results from the ab- 
sorption of toxin from the small bowed. Tlu* ‘I>.L.l). bacillus” can only grow 
ae*ti\'el\’ in the* small bowel conte*nts undeir e'ertain fa\’ourahle (di-(‘iimstances whicli 
it is not in*ce‘ssary to consider here. Braxy-like disease', with the excejition of 
o(*easional losses whiedi oe-cur on ])eas, is usually <*onhn(‘el to the jieriod during 
which green feed is availalile to the siie*ep. The diseaise, however, may o(‘Ciir whe*n 
slmep are on dry leed, including tlowering Stinkwort. Tlu* fruits (“seeds”) of the* 
plant, which devedop vei’y soem afU*r it conies into l1owe*r, are tlu* cause of the 
trouble. The injury occasioned by the barbed hairs of the iiapjuis (the feathery 
attaedimcmt to the fruit) ])rovid(*s conditions whiedi enable tlie ‘MbL.D. bacillus” to 
proliferate in tlu* small bowel e'ontents (tliere dot*s not seem to be any aelive inva- 
sion e)f the bowel itself by (his bacillus). 

Stinkwort, then, is a liudor wliicli under certain cirinimstances may induce 
hraxy-like disease; and, in the vvJ•iter^s ojiinion, in this Stab* at any rate, it is other- 
wise harmless to slock. 

In all seven cases of the disease investigated in the. two outbreaks referred to, 
it was found that there was i\ great proliferation of the “B.L.i). bacillus” in the 
contents of tlu* small bowel. In two (*ases the numbers of these germs present 
were estimated by direj't micu’oscopic count to be 700 million and .100 million per 
c.c. (tile total contents of th<* small bowel about 150 (*.e.). In one of the .1931 
cases, whicdi was killed whilst affected vvdth the “convulsive” type of the disease, it 

*A -full account of bnixy iike disease of Western Australia is being published 
in the Jourmil of the t'ouiicil foj' Hcieutific and Industrial ICesearch. 
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was shown that the bowel (‘ontents (sterile filtrate) contained the hig’hly potent 
toxin elaborated by the ‘‘B.L.D. bacillus,” the absorption of which is the cause of 
the symptoms noted and death. 

The idea of a plant paving the way for a bacterial disease is not a new one. 
Seddon (3) lias g’i\en a "ood example. The continued ingestion of bracken fern 
leads to an infiammation of the intestines which permits of the deV'Clopment of a 
fatal bacterial infection. It is fairly generally recognised that tlu* normal bowel 
exerts a protective action which is to a great extent lost when the organ is injured. 
Ouchi (2), for example, lias shown that certain disease-prodiuing bacteria which 
are destroyefl in theii* passage through a normal bowel are not so destroyed when 
the bowel wall has been injured by parasites or chemical irritants, and under these 
circumstances they may jiroAe fatal to tlu‘ animal. 

Although sheep as a general rule iiiay eat Stinkwort seeds with impunity, 
when the .soil is infecte<l with the “IbL.l). bacillus,” and in the jiresence of certain 
factors Jiot fully understood, l)raxy-like disease results. 

Evidence at present available indicates, as one would exju'ct from experience 
with the oi’dinary tyi>e of braxy-like disease, that sheep in good condition are those 
wliifdi are most likely to be aftecded when gra/ang on Stinkwort. 

5.~ (’ONTROL. 

Control measures otiuo' than lh(‘ control of the wt*ed itseli’, oi* the removal of 
sheep from paddocks whei'c* the plant is i)revalent, do not suggest themselves. The 
period of danger is short, being pi*actically confined to tin* months of April and 
May when the plant is (lowering and seeding. Partial starvalion may help to check 
losses. 

().- CONCLUSIONS. 

(1.) A disease is described which atVects sheep as a n^sult of ieeding on Stink- 
wort in the fruiting stage. 

(11.) This condition has been shown to la* identical with bj'axy-like disease. 
The barbed hairs of the pM])pus attached to the fruits of Stinkwort injure the 
bowel wall and provide* conditions wliicb are favourable for the growth and toxin 
production of the causal organism The “R.L.T). bacillus. 

(111.) This form of braxy-likc disease was tir.sf noticed in this State in P12th 
It a])])ears to have occurred in a nnml)er of localities during the (uirrent year. 
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FLAG SMUT OF WHEAT. 

A AIMKTY RESISTANCE TESTS, 1921) TO 19:f0. 

E. d. Limbourn, Cereal Breeder. 

Merredin Experiment Farm. 

The Flag Smut Resistance Tests, conducted at the Merredin Experiment 
Farm, are carried out in a plot well isolated from the main cropping paddoclc^ 
in order to jninimise, as far as possible, the danger of spreading infection 
throughout the farm. 

In 1930 one hundred seeds of each of the varieties were planted in rows 
which were 50 links in length and two links apart, the seed being planted half 
a link apart in the I'ows. In the previous seasons, however, only 50 seeds were 
planted in the rows. 

Infecting the f<eed . — A quantity of iiifected>^ leaves was finely minced in 
order to get the spores as free as possible. To infect the seed, 100 grains of 
each variety were mixed with two teaspoonsful of the minced infected leaves, 
and well shaken u}). It was found that the spores adhered very well to the 
brush end of the grain, and also in the crease. 

IHapAing, ~~Fji\Gh row was opened out with a hoe, and a light sprinkling of 
superphosphate given before dropping the seed. The infected grain was then 
pressed into the ground with a pinch of the minced infected material, and, 
before eovering in the grain, the row was sprinkled with additional infected 
material. 
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Recording infection , — Inspection of the rows was made during the growtii 
of the plants, and any infected plant founds pulled up and destroyed as soon as 
noticed. At the same time a record was made of the number of such plants 
♦in the Field Book. A count was also made of the clean plants at the end of 
the season, and from tliese two records the percentage of infection was ob- 
tained. 

In the accompanying tables the 128 varieties so far tested have ])een classi- 
fied in three sections, viz.:— 

Resistant — 0 to 10 per cent, infection. 

Susceptible — 11 to 2.5 per cent, infection. 

Very susceptililc — over 25 per cent, infection. 

For the jmrpose of this experiment, the susceptibility of a variety is its 
highest recorded infection during any season in which it may ha\e lieen tested. 

It has been found tlial varietal infection varies with tlie time of j)lariting 
and seavsonal conditions. Therefore, to obtain very definite information regard- 
ing the susceptibility of a variety, it would be necessary to tesi siicii variety 
over a number of years. 

Owing to the ne('essity for isolation indicated above, the area available for 
this experiment is limited. The major portion of the plot is also taken up by 
the plantings of new crossbred typos and xuire line \nrieties that are under 
selection for resisiaiua* to the disease. 

In order to obtain some indication of the j*esistanee of as many varieties 
as ]K)ssible, only sucli varieties as show fairly liigh resistance to the disease 
have so far been tested for more than one season. 

Of those included in tlie resistant seetion, the following varieties have been 
tested for two or more years with consistent results :--Baroota IVonder Early, 
Bencuhbin, Bunyip, (Airrabin, Confederation, Dindiloai Exquisite, Ivlorence, lord, 
Oeeralying, Ohurka, Nabawa, Ni>lba, Queen Fan, Riverina, S.li.J., Tobys Tusk, 
AVandilla, and Yetna. 

Both Ford and Queen Fan are reported to be fairly siiscepiil)h‘ under field 
conditions, and it is thought that the strain under test may have been improved 
by eonstant selection at this farm. vSeed from a farmer's crop of eae!i variety 
infected by Flag Smut has been obtained, and will lie tested alongsidt' the Ex- 
periment Farm strain during the coming season. 

Ten of the resistant varieties are crossbred types produced liy the WY'sterii 
Australian Department of Agriculture, either at the (Tiapman or ]\lerredin Ex- 
periment Farms. Six of these are obtainable as Pure Pedigree Seed, they arc:— 
Beneubbin, Nabawa, UaiTabim S.H.J., Geeralying, Sutton; tlie other four varie- 
ties being: — Bowes, Dindiloa, Nolba, \etna. 

Baroota Wonder Early is talso recommended for hay by the Department of 
Agriculture, and obtainable as pure pedigree seed. 

The susceptible varieties distributed by the Department are now limited to 
the following four:— Gluyas Early, Merredin, Noongaar, Yandilla King. 

These all have other useful characteristics that make it difficult to replace 
or altogether discard them, but their susceptibility should be considered where 
tlie ground to be planted has borne an infected plot in previous seasons. 
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With, the widespread use of the variety Nabawa in this State, it is not 
surprising that few reports of severe loss from Flag Smut are received. 

Still further use of resistant varieties will do much to control the spread 
of this disease, which in other States is considered a real danger to profitable 
wheat growing. 


FLAG SMUT KESISTANCE TEST, 1926 TO 1930. 


Tif.mlt of VarieMl Renisimwe TeM m shown by the percentayfi of Infectwn oM/rhir^f. 


Variety. 

Keg. 

Ho. 

1926. 

r -2 

(M 

Ol 

1928. 

1930. 

Average. 

Highest 

Infection. 

Variety. 

Reg. 

No. 

1 

1926. 

1 r-- 

! ^ 

' Oi 

1 

1923. 

1930. 

Average. 

II 

f| 

We 


P. 

% 

O' 

0 ^ 

i 0 / 

0 / i 0 / 

(ireslov 

1 038 

2 

6 

21 


10 

21 

Alliance 

1700 


o.> 

m 


, <>5 1 2 ‘i 

Gullen 

1993 

1 ••• 



3 

3 

3 

Aussie 

1786 


oo 


! 

' 22 22 

Hard P’edcrntion 

958 

10 




10 

10 

Bald Early ... 

986 

5 





H.B 

1948 




2 

2 

2 

Baldmln 

1897 




' 57 

: 67 i 57 

Hunter 

1 90.3 




9 

9 

9 

Baroota Wonder 

1340 

2 




if : P 

Jndcret 

1 750 


b 

7 

14 

7 

14 

Early Baroota 

859 

b 

b 

1 


0-3 i i 

Indian Pusa 4 

1469 




16 

16 

16 

Wonder 







Joffre 

1875 




9 

9 

9 

Bena 

1614 

21 




; 21 i 21 

.lotfrette 

1873 




5 

5 

5 

Benctibbin 

1987 


2 

2 

1 t>f. 

2 ' 3 

King’s White... 

1368 




20 

20 

20 

Bindu 

1887 




1 

1 i 1 

Krithia 

1 706 


7 


00 

15 

22 

Binya 

1789 


24 



! 24 ! 24 

Lawson 

1 902 




i 

1 

1 

Bobln 

1726 


10 



10 10 

bilydaJe 

1721 



4 


4 

4 

Bomen 

1606 




4 

4 4 

Afaliratta 

1 708 


28 


... 

28 

28 

Boolaroo 

1727 


io 


16 

13 ! 16 

Major 

1270 

2 




2 

^2 

Boonoo 

1736 


3 


12 

7 12 

Mannoro 

1 709 


37 



37 

37 

Bowes 

1804 

9 




9 9 

Af erred! n 

1440 

23 

25 



24 

25 

Bredbo 

1775 


9 


32 

20 32 

Alinlflter 

834 

6 



31 

19 

31 

Bruce 

1790 


27 



27 27 

Mlnyip 

1746 


17 



17 

17 

Bunylp 

421 

6 

0 

b 

2 

0'5 2 

Mogul 

1703 

26 




26 

26 

Uadla 

1728 


52 



62 62 

Nabawa 

1432 

0 

1 

0 

i 

0 • 5 

1 

Caliph 

914 

b 

3 

20 


8 20 

Nabob 

1706 


24 



24 

24 

Canberra 

709 

16 

41 



28 41 

Newman’s Early 

966 

4 

3 

19 


9 

19 

Canlmbla 

1821 


10 


42 

26 42 

Niloc 

1277 

13 




13 

13 

Capitol 

1698 


41 



41 41 

Nizam 

1 635 

6 



29 

17 

29 

Carrabin 

1487 

() 

1 

i 

3 

1 ' 3 

Nolba ... 

1 800 

0 

b 

b 

.1 

O' 25 

1 

Cargo ... 

1788 


20 


... 

20 20 

Noongaar 

1769 

6 

3 

27 


12 

27 

Car warp 

1836 



... 

19 

19 19 

Nugget 

1 609 


34 



34 

34 

Cedar ... 

222 




1 

1 1 

Nungariu 

1435 


12 



12 

12 

Cedric ... 

1456 




37 

37 37 

Ogilvie 

1803 

17 

... 



17 

17 

Clarendon 

1507 

i 


2 

16 

6 16 

Omrah ... ] 

1741 ! 


29 



29 

29 

Collin ... 

1900 




5 

6 ' 6 

Parsee ... | 

1701 

27 




27 

27 

Conieback 

228 

i 

b 

9 

20 

8 ' 20 

Patriot 

1463 



17 


17 

17 

Confederation. . . 

1696 

1 

0 

7 

7 

4 7 

Perfeetion 

1 929 




9 

0 

9 

Coral 

1891 




8 

8 8 

Queen Fan ... 

1 194 

0 

0 

2 

1 

1 

2 

Cowhort 

1938 




40 ; 

40 40 

Ilaiab 

1710 

1 

2 

4 i 

11 

5 

11 

Currawa 

522 




27 

1 27 27 

Ranee ... 

1697 

1 ” 

r> 

I 27 

18 

14 

27 

Currimp 

1747 




16 ! 

i 16 16 

Red Rock 

1906 




0 

0 

."() 

Dargum 

1905 




26 ! 

26 26 

Reward 

1894 



I ••• i 

7 

7 

7 

Dlndiloa 

1488 



b ; 

0 

i 0 ! 0 

Riverlna 

1786 


2 

i 

10 

4 

10 

Dollar 

1776 


■4 


49 

! 26 49 

Roseu-ortby ... 

1190 

”4 




4 1 

4 

Dookle Delta 

1744 


5 


34 

1 20 34 

Rymer 

1379 




"6 

0 j 

0 

Drof 

1988 



! 

78 

78 I 78 

Sepoy 

1695 


’3 


17 

10 ! 

17 

Duri 

1774 


*8 


27 

18 i 27 

S.H.J. 

1445 

b 

3 

0 

5 

if 

6 

Early Bird . . . 

1773 


13 

1 


13 13 

Sindh i 

1901 




0 

0 

0 

Empire 

1702 


46 



46 46 

Sovereign 

1704 


*3 

! 


3 

3 

Exquisite 

1739 


0 

b 

"3 

1 3 

Sterling 

1712 

30 




30 

30 

Federation ... 

460 

*6 

27 



16 i 27 

Stewart 

1831 




b 

0 

0 

Firbank 

225 




”5 

6 5 

Sunset ^ ... 

675 




0 

0 

0 

Firwhill 

1907 




5 

6 5 

Sultan * ... 

1199 

'3 




3 

3 

Florence 

223 

6 



0 

0-7 2 

Sutton 

2028 




2 

2 

t> 

Ford 

915 



0 i 

7 

4 , 7 

Siivla 

1699 


17 



17 

17 

Fortune 

911 

“(i 


i 


6 6 

Toby’s Tusk ... 

920 

I 

8 

*6 


5 

8 

Uallipoli 

1636 

3 

i '2 


67 

27 : 67 

Tiirvey 

257 

3 



26 

15 

26 

Geeralylug 

1442 

0 

... 

*b 1 

0 

0 0 

Union 

1777 


34 



84 

34 

Gem 

1451 

13 

1 


.... 

13 18 

Viceroy 

1711 

12 




12 

12 

GOnoa 

1511 


U. 1 

"4 

42 

23 42 

Wandilla 

1182 

0 

b 

b 

‘3 

1 

3 

Ghurka 

1713 

4 

5 

9 

10 

7 ; 10 

Wannon 

1637 

n 




11 

11 

Gluclub (Vic.) 

1764 


12 



12 12 

Waratah 

1627 

32 


40 


36 

40 

GUidub (W.A.) 

1787 


12 



12 12 

Wardfir 

1766 


‘3 

15 

23 

10 

23 

Gluyas Early... 

159 

47 

61 

66 

72 

61 , 72 

WhUlan 

1841 




89 

39 

a9 

Gluyas Late ... 

1337 

10 




10 ! 10 

X.B 

1947 




40 

40 

40 

Golden King ... 

1429 


ib 

li 


12 1 14 

Yaudilla 

392 




19 

19 

19 

Golden Return 

1991 




54 

54 i 64 

YandUla King... 

226 

'b 

”6 

26 

... 

7 

20 

GObOoo 

1904 




21 

21 21 

Yetna 

1801 


0 

1 

0 

0*8 

1 
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FLAG SMUT KESISTANC^E TESTS, 1926 TO 1930. 

Varieties arranged accoi’ding to their percentage of infection, talking the highest 
percentage of infection shown for any season during the tests ; — 


R KSl STA N T V A R I KT fES . 

Hlgliost Infection retiorded i>elng not more than U) per cent. 


Dindiloa ... 

(ieeralyiriR 

Red Rock 

Ryiner 

SIndhi 

Stewart . . . 

Sunset 

Early Barooia 
Wonder 
Bindu 
Cedar 
Lawson 
Nahawa ... 
Xolba 



% 


O' 

. o 


<• 


% 


0 

Yctna 

1 

Sultan 

3 

Ford 

‘l 


0 

Baroota Wonder ... 

2 

Wandllla 

3 

Reward 

7 


0 

Buuyip 

*2 

Boinen 

4 

('oral 

8 


0 

Florence 

2 

Lilydalc 

4 

Toby's Tusk 

S 


0 

H.B 

2 

Roscwortliy 

4 

Bowes 

0 


0 

Major 

2 

Bald Early 

5 

Hunter 

p 


0 

Queen Fan 

2 

(tollin 

5 

.loffre 

9 



Sutton 

2 

Fibank 

5 

Perfection 

9 


1 1 

Bonoul)l)in 

3 

Firwhlll 

5 

Robin 

10 


i 1 

Currabln ... 

3 

.foffrette ... 

5 

Ghurka 

10 


1 i 

Ex<pilslte 


S.H..T 

5 

Gluyas Late 

10 


1 

tbillen 

3 

Fortune 

f) 

Hard Federation . . . 

10 


1 

1 

Sovereign 

3 

Coufederation 


Riverina 

10 


S TTSCJCPT I B i: li VAR 1 1 :ties . 


Highest Infection recorded being from II per cent, to 2") per cent. 


Rajah 

11 

Wannon 

n 

Boonoo 

12 

Glnelnb (Vic.) ... 

12 

(Biielub (W.A.) ... 

12 

Nungariii 

12 

^'ice^oy 

12 

Early Bird 

13 

Gem 

13 

Xlloc 

13 


(Jolden King 

J4 

i iid<Tet 

14 

Boolaroo ... 

10 

Clarendon 

10 

Ciirrinq) ... 

10 

Indian I'usn 4 ... 

10 

Minyip 

17 

Ogilvie 

17 

Patriot 

17 

Sefxty 

17 


SuvJa 

17 

( 'arwarp 

10 

Newman’s Karlv ... 

l!» 

Vandilla 

1 9 

Caliph 

20 

Cargo 

20 

Comeback 

20 

King’.H White 

20 

Vandilla King ... 

20 

Benn 

21 


Goouoo 

21 

Grc.slev 

21 

.\llianee ... 

22 

A ussie 

22 

Kritbia 

22 

Wardtir ... 

... 23 

Binya 

24 

Nabob 

24 

Merredin ... 

<) ") 


\ IHl V' S I SC !•: VTl I ILE VA H UiTl I'.S , 
Higliest infection reconic<l being over 25 per cent. 


Dnrginn 2d 

Mogul 21) 

Turvey 2(1 

Brticc ... ... 27 

Currawa 27 

Duri 27 

Eederation ... 27 

Noongaar 27 

Parsee 27 

Ranee 27 


Muhratta ... 

28 

Nizam 

29 

Omrab 

29 

Sterling ... 

30 

Minister ... 

... 31 

Bred bo 

32 

Dookic Delta 

... 34 

Nugget 

... 34 

T.' Ill on 

34 


Cedric 

37 

Marmora ... 

37 

Wbillnn ... 

39 

Cowliort ... 

40 

Ware tab ... 

10 

X.B. 

40 

(Canberra ... 

41 

Capitol 

41 

Canimblu ... 

42 


G enoa 

42 

Empire 

40 

Dollar 

49 

Cad la 

52 

Golden Return ... 

54 

Bald mill ... 

57 

Gallipoli 

07 

GJnyas Early 

72 

Di’of 

78 
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ROYAL AGRICULTURAL SOCIETY— FODDER CROP 
COMPETITION. 

(t. K. Babon-Hav, Siiperiutorvlent of Dairying. 

In order to encourage the growing of snrnmei' fodders in tlu^ dairying districts 
of the State, the Royal Agricultural Society conducted a special Oimpetition 
commencing durin" the Spring of 19^10, dividing the State intrr three Zones, as 
follows : — 

Zone 1. — Country north of a line running from the eoa^t due east tlu'Oiigh 
Dardaniip to the (treat Southern Railway. 

Zonf: 2. —A line from the southeiTi boundary of Zone 1. due south through 
Boyup Brook to the coast. All country west of thi-) line 
bounded by the coast to be in Zone 2. 

Zonk ' 1 .- Districts south of Zone 1 and east of the eastei ri. boundary of 
Zone 2, embracing tire Denmark district. 

A First Prize aatis oi\“ei‘ed in each Zone £5 ; and a Second I’rize in each 
Zone — £3, In addition, a Sperial Pi-ize of £5 was awarded the com]>etitoi* wiio 
produced tlie higliest yield pei’ a(*re in any Zrme. irrespective of other points. 

p]ntries wei'e judged on the following points : - 

Yield ... ... ... ... ... ... ... oO points. 

Freedom from Wwds ... lo 

Cultivation ... lo 

Freedom from DiRoase ... ... ... ... 10 

Evonnes.s of (Jrowth ... lo 

Total ... ... lt)0 

In order that various crops might compete, it was arranged that yields should 
be based on food value per acre, and crops were com])ared on the basis of their 
starch equivalent. 

Eight entries were judged, although a number* of other entiios were i*eceivod 
but at a later date withdrawn. Dnly one entry was received from Zone 2, the 
remainder being from Zone 1, all eomjretitors in Zone 3 withdi’awiug from the 
Competition before judging was cai’iied out. 


The following table slunvs the result of tlio (Competition : 


(U)m]X5titor. 

Yield. 

Evenness 

of 

Gr-owth. 

10 

Frwdotn 

from 

1.5 

(\iltiva* 

tion. 

1.T 

fixun 

Disr'ase. 

10 

Total 

points. 

100 

Zonk 1. 

S. F. Rnasell, 8<»rpontiiic ... 

riO 

S 

• 

'ui 

14 

10 

93| 

h. Pearson, Bonger 

41^ 

10 

13 

13 

10 

87.i 

J. A. Hay, Wageriq) 

42 

7 

15 

12 

10 

86 

Fairbridgo Farm School, Pin- 




1 ' 

! ! 


jarra i 

31 

‘ '* 

13 

I 14 

10 1 

75 

J, Smith, Wokalup 

16 

8 1 

8 

10 

10 1 

52 

Do. do i 

16 

* 

(» 

7 

10 

43 

H. J. Mullins, Waroona ... | 

22j 

5 


2 

10 

m 

Zone 2. 




1 



Estate of 0. P. Eichardson j 


■9 


10 

10 

51} 

(Only one entry) 1 


15 j 
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The Slimmer proved an exceiitionally dry one, as is shown by the following 
rainfall figures for Pinjarra and Brunswick, practically no useful rain having fallen 
from the end of Septernbci*, in the case of Pinjarra, and from November, in the case 
of Brunswick. The excellent yields set out in the table, therefore, were obtained 
with almost no rain after the ero])s were sown. 






11)30. 





11)31. 


April. 

May. ! 

-Tnuc. 

; .Inly. 

Autr. 

Sept. 

Oct. 

1 Xov. 

Dee, 


j Feb. 

Mar. 

riujarr.i ... ... i 

i:i« 

1 2-81 ; 

11 •«;> 

j 8-86 


[ 3-77 

1-71 

1-21 

i o-r>o 

Ml 

0 04 

0 • 84 

Uriiiiswlok 

1 

1 :C45 ‘ 

1 1 


1 S-2() 

1 

1 

I i 

2ni 

|l..8 

j 0-41) 1 

yii 

1 0-08 

1 0-68 


The winner, Mr. S. F. Bussell, was the only competitor in the ( U)mpetition 
who irrigated his crops, the ctrops in this instance consisting of maize (11 acres), 
Sudan Grass (1 acre), and lucerne (|-acre). 

The second and third competitors relied on maize for their sujumer ftxldor 
crop, exceptionally high yields being obtained when the season is taken into con- 
sideration, Mr. Ti. Pearson's crop avei'aging 19 tons 7 cwt. 3 qrs. per acre, while 
that of Mr. J. A. llay. Wager u]), averaged 19 toiLS 11 cud. 2 qrs. y)er acre. Mr. 
J?earson’s crop was planted on fallow, Mr. Hay’s croj) following ])otatoes. 

Fairbridge Farm School, l/injarra, also presenttKl a fine cro]) of maize which 
averaged 14 tons jiei' aci’c. 

'fheso results indicate that, provided an area is set aside and fallowed during 
the winter for tlie growing of summer crops to bo |)lantod the following spiing, 
lieavy and reliable yields may he ohtaineil even in a most adverse season. 


PRCXZEDURE FOR THE RAPID ESTIMATION OF SOIL ALKALI 
AND SALT UNDER FIELD CONDITIONS. 

By L. W, SAMlit:r., kSoIIs Otliccr, and L. J. IT. Teakle, Plant Nutrition Otiiccr. 

TMF IdtOBLFM-dNTRODUCTOin'. 

Wilh the advance ot oiir knowledge regarding soil conditions and phmt gi’owtli, 
there has arisen an inereasing demand tor information tfc> assist in the evaluation 
of soils for fertility and to assist in tin* solution of the soil ])rohh‘ms with which 
farmers are faced. Throughout the civilised world Governments ami Associations 
have established scientific institutions and stations for the study of tlieir particular 
agricultural ]>rohleins. With regard tt> soils, the problems of soil classiheation, 
soil acidity, soil alkali and maniirial reijnirements and res])onses receive* particular 
attention. The results from these institutions and stations have been so iiicor])or- 
ated into the art of agriculture that one usually assumes th(‘in as a matter of (-omse, 
forgetting the trials and patient labours of the numerous in^’estigators who con- 
tributed their best to the solution of the problems. 

The llrst task of the investigator following the preliminary definition of a 
problem is the devising of suitable methods for olitaining the information required 
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to answer the oiuestions involved. Due consideration must be given to soil varia- 
bility, and conclusions, to be reliable, must be based on a multitude of data, perhaps 
treated statistically for simplicity of presentation. 

The problem facing the authors was a soil classification with particular regard 
to the presence of alkali and salt. An unfortunate occurrence of deleterious 
amounts of alkali in some soil types in certain outlying districts of the wheat belt 
of Western Australia has led to the institution of soil investigations in connection 
with land settlement. These investigations have involved the recognition of soil 
types and subtypes, and the examination of numerous samples rei)i'csenting these 
for alkali and salt content. A sufficient number of samples is taken to (‘liable the 
results to be treated statistically, and the soil types are niappc'd and coloured, in 
accordance with tin* alkali or salt conttmt. 

Examination of the soils in the laboratory of the (Tovernmeni Analyst and 
Mineralogist has shovm the soil alkali to approximate the composition of the salts 
in sea wato (Teakle 1{)29). In general, in tluNse saline soils about two-thirds of 
the alkali is common salt (sodium chloride). Little or no sodium ('arbonate ov 
black alkali exists, but the normal soils all show an accnmnlalion of calcium car- 
bonate, usually in the form of nodules, in the subsoil. Some soil types ar(‘ ('alcar- 
eous even at the surface. 

This grou]) of soil tvpes Ixdcmgs to the irialhx* zone of .Australia (Ihrscott 
1030). 

THU l\H7rnOT)S IhSED. 

The relatively constaiii coiu])()sit iou of the alkali and its freedom from sodium 
caihonate enal)les the use of a conductivity method for the ([(‘termination of total 
water soluble salts or alkali, with the el(Hdrouietri(' method of chloride tilrati»>u 
devised and described by Best ( I920) as a control. 

The eoriductinudric iiu'thod adopted for this work is a moditi(‘ati()U of tlu' 
American method described in detail by Davis and Bryan (1010). The portable 
Wlu^alstone bridge, admirably suited for field work, is used, })nt the conductivity 
cup with the soil ])astc is discarded. Instead a 1 :2 or 1 :') soil snsjxmsion is u.s(‘d, 
the conductivity being determined ])y means of specially (Unsigned platinum eUx*- 
rodes coated with platinum black. 

The soil samples as In-ougld to the camp from the field i?i small (^almo })ags 
are first sieved tlirougli a No. 10 wii*e mesh sieve to r(*move stou(\s. Portion of (••ach 
sample is placed in a moisture dish and dried at a tempej’at ure ]>etween 80'^ (k and 
90° C. for at least four hours in a copper hot-air oven. More complete drying is 
eonsidered unnecessary as the error due to moisture remaining in the soil aftxm 
sucli treatment is very small, pro})al)ly l(‘ss than one per cent, of the (hHermination. 
As moisture dishes, small dishes of first (juality tinware two indies in diameter and 
nine-sixteenths of an inch deep w(me obtained froip a. local tinware firm, and num- 
bered pennanently liy menns of steel stam[)s. A Quirk’s patent petrol Imiaier serves 
to heat the hot air oven and gives a very steady heat, maintaining the oven ttun- 
perature between 80° (k and 00° C. for hours at a stretch without attention and at 
low running cost. When hundred samijk^s were being analysed weekly the 
(ionsumption of petrol was slightly more than one gallon per week. 

From the moisture dishes the soil is weighed by means of a triple heani balanee 
into 2-ounee wide-mouthed liottles. Tlie requisite volume of rain water of very 
high resistance and negligible salt content is then run on the soil from a j)air of 
semi-automatic burettes (Fig. 1A). The samples are analysed in batches up to 70 
in number (the trays used holding just 70 bottles), so that the time taken for the 
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addition of water to tlieni in con«ecutive order allows ample standing for tlve ex- 
traction of soluble salts. After all ha\’e been jilled, the bottles are stoppered with 
numbered corks and well shaken. It is moi'e coTivenient to number the corks and 
keep them consecutive than the bottles. 

As a result of considerable experience, a 1 :5 susp(*nsion lias been adopted. 
The advantage of the 1 :5 suspension (in our case 10 grains of soil to 50 mis. of 
water) is that all the soil is satui-ided merely by running the Avater on to it. Using 
a 1:2 suspension, as originally planned, saturation was not attained so readily, 
particularly in the case of clay soils, so that the full extractiou effect during the 
period of standing before shaking is not obtained. The soil suspension is allowed 
to stand for 10 or 15 minutes after the first shaking and is then shaken again and 
its resistance determined liy the Wheatstone bridge and the platinum electrodes. 
The temperature of tlie suspension is read at the same time to enable the observed 
resistance to be corrected for temperature. After each samiile the electrodes are 
washed by dipping into rain Avater and excess water removed by toiu'liing the elei*- 
trode vessel on blotting paper. 

The above procedure avhs found to extract all the soluble salts, for no change 
of resistance or of chloride content Avas found ca’cii after a fni-iher 24 hours' stand- 

To ensure the ('orrect adjustment of the instruments the resistarj('e of N/50 
potassium chloride solution is determined heldre and after tlu* reading of each l)at('h 
of soil suspensions. 

Following the detei niinatioii of the resistance of tJje soil siisfuaision, a number 
of samples are selected for titration of chloride ion by Best’s method (1929). On 
the average 20 per cent, of the samples are analysed titrimetrieally as well as con- 
ductimetrically. Suspension equivalent to 5 grams of dried soil is ])ipetted from 
the bottles in Avhich the resistances were read into clean two-ounce bottles Avihli 
numbered corks. The titration with N/35.5 sih^er nitrate solution, using a Philip 
Harris & Co, Ltd. Galvanometer No. 0025, is then made with considerable rapidity 
as the approxijuate amount of reagent required to react with tlu’ cliloride in the 
soil suspension is known from the resistance A^alue. The samples to he titrated 
are selected witli a view to covering the range obtained in the hatch, to checking 
readings not consistent Avith the soil type, and to obtaining accurate (diloride con- 
tents of samples wliich tlie resistance A^alues indicate to he on the border line for 
safe wheat growing. 


THE PLATINUM ELECTRODES. 

Some special mention must he made of the platinum electrodes (Fig. IB). 
These were designed to fit the 2oz. wide-mouthed bottles available. As suitable 
foil was not available, a piece of platinum wire was rolled to a thickness of about 
0.1 mm, and from this two pieces, each 2ems. x 1 cm. in size, were cut. A J^ort 
X)iece of fine platinum wire Avas then welded to ’the narrow end of each and ead) 
wire sealed intf) a narrow glass lead-in tube. The electrode vessel is a glass tube 
6 inches long and i inch internal diameter with a hole 7 mm. in diameter 3 cm. 
from the lower end, to allow free exit of air and entry of solution. Slots in the 
supporting stoppers are liable to become clogged. Into this glass tube (the elec- 
trode vessel) were placed the ele^drodes, held rigid by passing the lead-in tubes 
through two two-hole rubber stoppers, the loAver one of which ftts tightly and com- 
pletely inside the electrode vessel. Complete rigidity and security of' the plates 
were obtained by bending back for about 1.5 mm. the four corners of each plate 
md sealing the points into the electrode vessel The lower edge of each plate is 
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1 cm. above the bottom end of the gla«s tube and the top edges of the plates are 
level with the lower rim of the hole in the electrode vessel The function of the 
space between the lower ends of the plates and the vessel itself is to keep the plates 
in the supernatant li(juid and out of the soil at the bottom of the bottle and so avoid 
as far as possible the mechanical abrasion of the platinum black by the soil par- 
ticles. Ill this connection the 1 ;5 suspension has the further advantage of having 
a smaller depth of soil in the bottom of the bottle. 

The plates are cleaned by boiling first in caustic soda solution and then in 
diluted sulphuric acid. h\)JIowing this treatment the electrodes are washed well 
with distilled watej* and then (*oated Avith platinum black by electrolysis in oiu! p<*r 
cent, aqueous platinum chloride acidified with hydrochloric acid. Using a 4-v()]t 
accumulator as a source of current and reversing the direction of the cui*rent every 
lialf minute a satisfactory deposit is obtained in half an hour. 



In use, a thermometer is fixed to the side of the electrode vessel by ruhl)er 
bands to facilitate the taking ol' tlie temperature of the suspension at the same time 
as the resistance is determined. 

The electrodes are connected to the bridge by fiexible leads to enable the elec- 
trode vessel to he moved from bottle to bottle. 

A cell of the dimensions given above gL es a reading of the order of IPO ohms 
at ()0"F. for N/50 potassium chloride solution. 
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THE jn^]8ULT8. 

The results of t])(‘ j*(‘sistance (leterininfitioiis are eoiTeeled for temperature 
and eoiiverted into terms of alkali and srdt by referetiee to standardisation j»*raphs 
prepared for tlie area under investigation. 

The standardisation gra])h for alkali or total water soluble salts is eonstruett‘d 
by plotting llu^ laboratory analyses of type sam])les for total water soluble salts 
using the 1:5 water extract against the resistances as determined by the VVlieatstone 
bridge. A ty])i(‘al graj)h is illnsti’ated in Fig. 2. As a rule the points on the 
water soluble salts : resistaru'e graph scatter fairly widely about the inean curve, 
especially on the lower range of the curve. This is appai-ently due to the varia- 
tions in the com])osition of soil alkali and to the fact that the ))roportion of com- 



mon salt to alkali deci'eases as the fjuantity of alkali in the soil is lowered. As 
the ionisation constants of the various salts and the transport numbers of the dif- 
ferent ions vary greatly it is to be exj^ected that variations in the composition of 
the alkali will affect the results. 

The standardisation g]ai)Ji for salt is eonstrneted from the resistanee and the 
sodium chloride content (obtained from the chloride content) olhained by actual 
field demonstrations; such a gra])li is illusli'atcd in Fig. 3. The points 
seatter much less widely tliaji o)i the alkali graidi, but the grapli has to be revised 
for different districts, even in the same area. Fig. 4 illustrates th(‘ divergence of 
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the sodium chloride : lesistjuicc' ^ 4 ’ra})lis which is o})taiiicd for adjacent districts 
in the same area; in this ease Lake Newton (sontliern), and Lake Fox (northern). 
It is to be noted that tin* ^n(*alcst disciepancy occurs in tlie soils of low sodium 
chloride content, the diliei'cnccs in the curves for more saline sdls hein<»- more or 
less insig’nificant. 

When the natui'e o1 (he* subject is considered and all the I'actors leading to 
soil lieterogeneity ar(‘ recognised, it is surprising that such remarkably good agree- 
ment is obtained no mallei' wliat the physical texture of the soil may be. It is rare 
to obtain values of sodium chloiidc. by the resistance and titrailon methods which 
difler by more than O.Od per cent, sodium chloride using the sanu* sample. 

In pra(*ticc all I'csiills ar(‘ exj)resse(l in terms of sodium chlorid(‘ (calculated 
from the chloride content) as i1k‘ sodium chloride grajdis for ditferent districts 
are ol.)taine<l in the h.ehl. from the analyses of type samples for alljali oi* water 


Resistsnee st 60 r (Ohms) ^ 

Fig. 4. — Graplis ohtaiiied tor couverHiou of resistaix'e ot tlo' soil siKS|)eii'':i()ii to 
(HU’ceiitage of sodiiini cldoi-idt' (salt) in soils from two dilTm’cnt districts in 
one area. 


soluble salts, using a 1 id water extract, a conversion gra})h lias been eonstrncled so 
that the resnlts may be expressed both in terms of alkali and sodium chloride, 'fhe 
conversion graph ( Fig. 5) illustrates there is a fairly direi't ami definite relation 
between alkali and sodium (vhloride in soils containing abo\’e 0.18 j>ei’ cenf. alkali. 
In tile normal soils, tliose (ontaining insigniticant (|nantities of alkali, sodium chlor- 
ide becomes an unimportant constituent of the soluble niattei-. 

It is essential for a soil alkali survey that soil sampling bo \'ery thorough, so 
that the results may be treated statistically. This necessitates tin* accurate exam- 
ination ot large numbers of samples and the ordinary laboratory methods are 
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totally irmflequate. The method mast be very rapid an<l suitable for field praetiee; 
3‘apid enough to allow the examination of between 200 and 250 samples per da}^ 
by a eliemist and an asistant. The procedure described fulfils these recjuiremeiits, 
and tht‘ lU'cessary e<iuipment is readily arranged in a 10ft. x 12ft. tent with con- 
x eiiiences made of boxes and a table top. The degree of accuracy is high, ver\/ 
much higlier than tlial of sampling under ordinary field conditions. No tedious 
filtrations are needed and the difficulties of removing suspended matter are elim- 
inat(‘d tlK‘ Wheatstone Inldge is affected only by electrolytes. In fact, the re- 
sistance may he taken as the jdiysiological index of the soil witli respect to alkali. 
The maximum eiTor to be expected is approximately 0.03 per cent, sodium chloride. 
For alkali the (UTor is somewhat higher but, physiologically, is of the same order of 
magnitude. 



scattering of the points through which the coiivorsion curve is drawn and 
reflect the variations to be expoctnd in individual sanij)]eH. 


SUMMARY. 

A convenient procedure for the rapid examination of soils in the field for alkali 
and salt content is described. 

The resistance of the 1 :2 or 1 ro soil-water suspension is determined Itetweeir 
platinum electi’odes using a portaldc' Wlieatstone bridge and this converted to alkali 
and salt contents by means of standardisation graphs. 

The results of the ]-esistance determinations are cheeked by the titration of 
chloride in 20 per cent, of the samples, using BesUs electrometric method. 
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Betwt‘i!ii 200 and 250 suiiipias may be examined and eheekcd i)er day liy a 
chemist and an assistant usino- tliis procedure. 

The authors wish to acktiowlcdiLie the assistance of .Mr. (}. tl. Bnrvill in the 
)>reparation ol tin* inanusi-ript, and particularly for tin* j>rei)ai'ation of the huures 
for publication. 
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THE GERMINATION OF CRIMSON CLOVER SEED. 

( Tn folia at iacaniataia.) 

A. 1). A DA .MS, 

(’apt. ]\. It. Dell, of Ihdinuup, I’cports that (’riinson CloMvr doi* well as 
piasture on his Larin the lir.st year of sowinji’. Althouf^h the plants seed piolilic- 
ally, there is pra<di(adly no growth the siM'ond season from the self-sown seial ; 
if, liowever, the seed is harvested and sown with the first rains, it o•i^'es i^ood 
i^ei'niination and a hotter pasturi* than is usually obtained from tin* first year of 
Sul)ti*rranean (’lover. 

On carryin. 0 ' out germination tests with some of the saved seial, from bo to 
KM) per cent. ^erminatiMl within 4S hours. The IVw that- did not ^eiTiiinate within 
that time* ”:erminatcd latei’. Tliere were no hard-shelled seeds. 

It is esideid from this nvsidl that tin* rea.son that there is little or no growth 
from the self-sown seed is liecause tlie s(‘ed <i'erminates so readily that a li/jjht 
showei’, or jiossilily a heavy dew, will cause it to ('ommence i;Tow’th, only to die 
with succeeding’ hot, dry weather. 

Orimson (do\’er i)rol)a))l\' had tlie habit of forming' hard-sludled seeds w'hen 
in thi‘ wild (‘ondition, but has been gnnvn as a farm crop for siu'h a lon.^- pm'iod 
that it forms th(‘se hard seeds only very exceptionally, if at all, as the usual ])rac- 
tice of growing- such crops for seed will encourage that ty])e of plant that liears 
seeds that will ”’(‘rminate imniediateh they are sown, and dist'oura^es (hose plants 
that oi%inate from hard-shelled seeds. 

This absence of hai’d-shelled steeds is probably the I'eal reason that Crimson 
CloNor, a j)lant well suited to oui- soils and climate, is so litth' ^rowm. 
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BETTER DAIRYING COMPETITION. 

With the object of encouraging increased butter production and improved 
methods of dairy farming, the Australian Hairy Council has made availalde a sum 
of money wliich is being utilised to conduct a Better Dairyiri^g CompelUiou.'' 

For this purpose the Dairy Belt land west of the 20-inch rainfall line) 

lias been divided into seven zones, with ])rizes as follows : — 

First Prize in each Zone .... .... .... £8 8s. 

Second Prize in each Zone .... .... .... £{> 5s. 

Third Prize in each Zone .... .... . .. £2 2s. 

In addition a Cham]iion Prize of £10 10s. has been awarded by Messrs. 
Cuming, Smith and Mt. Lyell Fertiliser Co., to be competed for b}' tlie I’^’iist 
Prize winners in each zone. 
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Judging will bo caniod out. by Ofiicers of llio Dairy Rranch. I>(^|)ar(iiipnt 
of Agriculture. 

Zone boundaries are sliown on map, with the Agrieulturiil Societies in charge 
underlined, as follo\A's : — 

Zone 1.- “Agricultoi’al So(dety, Harvey. 

Zone 2. — W ellingt-on Agricultural Society, Huubury. 

Zone 3. — Agricultuial Society, Busselton. 

Zone 4. Agricultuial Society, Bridgetown. 

Zone o. — Agr icult uni,l Soch^ty, Manjimu]). 

Zone 6. — ^Agi'icult ural Socit4/y, Xarrogin. 

Zone 7. Agricultural Society, Denmarlc. 

Entries should be made through the Agricultural Society in charge n{‘ eacli 
zone. 


NO KNTJiY FEE ItE (dlAllOEO. 
EXTKIES CLOSE Al tU S'P .list, 1931. 


Judging will be carried out from Xoxeniber 1st, 1931, to January .31st, 1932. 
Entries to be judged on th(‘ hJlowing jioints : — 


73 ].ioints 
190 
100 


ir>9 

23 


Earn i M ai lagemc-n t . 

Dairy Herd. 

Ea-sturi' and Eoildtu- Crops. 

Eo<l<ler Cons(‘r\'ation, ])articularly Silag(‘. 
I'tilisatiiai of S<‘para.teil Milk for Poultry, Eigs, ('t.c. 
Butt(a- .P^at' J/roduction per acre. 


All iiKpiiries should be ajidressi'd to the vSecreta,r\' of tlu‘ Agricult uia, I Sofa’ety 
in chaig(> of Zon(‘. 


CARNIOLAN BEES. 

H. W iLnoLi uiitv L.anck, OoveinuK'nt Apicult mist . 

A contributor, writing in ‘’JMie B<h; World" about different races of bees sax s 
“ Kecent ly it has been found that anotlier rac<^ possesses ail the gootl (pialith's of 
both black and yellow, besid(‘s showing other x ery desirabk^ featmes. ‘ ( Ji('y 
Carniolans ' are a.s quiet ujion the combs and ev(*n gent lei* than Italians. Tht>y 
are as hardy ami as good xvairktaxs as any lilacks ca-n be, but combs built by grc'ys 
are snoxv white and ckwi, and in tlieir liivtxs tlaa-e is alxcays xery little profolis, so 
that combs are readily remoxable. 

" Of still greater imi)ortance foi- the beginiKu* as xcell as foj- the professionai is 
the fact that, by in’ojjei' managejnent. they can easily be india^Hi to rear brood bot h 
in and out of season, so the x't*ry smallest nucleus xvill raqadly build iq) to a powerful 
colony. Jhuuefore, g»*ey ('arniolans are the only bees for the commercial migratory 
beekeeper, w anting to obtain laige honey erops in spjing, summer and autumj).” 

All that tills con'es])ondent says is confirmed by oin* experience in Western 
Australia. The verdict of those that hax gixnai them a trial is that tlu'y art* tlie 
race best suited to ovu Static Oiu> large firm of (•ommercial lieekeepeis tliat has 
tried all the available races of bees commenced xvith ( 'arniola-iis about six ^>'oars ago 
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and for two oi- three yetu’s (‘arefully coinpared them with the other race.s, with the 
resnlt that 80 j)er cent, of tlieir bees ai-e now OarTiiolaii, or have tlie (’arniolan strain 
on either the Queen ei* Drone's side. 

( Viiiii-Italian (Oarni (^neen and Italian Drone) or Italian-t 'arid (Italian Queen 
and (Ai-ridoian Drone) are found to be equal to Carniolan pure in most cases, but 
after the second or tbird genei'ation tliey usually lose some of their most desirable 
characteristies. It is advisable, therefore, to introduce fresh pure stock at least 
every two \'oars. 

It is with the object of l>ein^ abl(‘ to supply })ure stock that tlu' (rov^ernment 
have established a Carniolan Apiary at .Rottnest Island. 3310 Island is 12 miles 
from tlu^ mainland and as th(M*e aie no other bees on the Island, there can be no 



One of 's nto\;d»I<* housc-a piarii's on vvlici'ls, <'ontaiMiii|[»' 

frotii to to 50 strong (5n'idolaii t*oloTU(‘S. 

'‘Tin* Bc(' World/* 

doubt about th(^ |)Uiity of the i-aci- beinp maintained. It is intended to import 
fixwh breeding Qiie>ens eacli seasmi direct from ( ’aridolia, so tliat tlie stamina of the 
nice may be maintained. Briefly summarised, the advantages of the Orey ” 
Carniolans are :~ 

(1.) They aie longer lived than Italians or Blacks, and as a consqnence there 
is less brood in the liives for tlie .same .strength of colony. 

(2.) They produce moie lioncy than the average Italian or Black, no doubt 
partly due to the fact that tliey require less brood to keo}) up the strength 
of the hives, and, tlierefoic, consume less food in brood rearing. They 
also ap]iear to have stronger wings than tlie othej- i*aces, which w'ould 
doubtless account for their longer life and better honey storing capacity, 
as they can vvork in wet and windy weather when Italians would stay 
at home. VVe recently sent a colony of Canii-Ttalians to the South- 
West and tlic purchaser was exceodiiigly pleased to find that they were 
rking the Karri blos.som all through the rain. As the Karri blossoms 
in the winter, tliis trait is a most inqiortant one for the honey producer 
of the South-West. 
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(H.) They are very quiet to liafal)(\ Duiiiig honey sea^s()Jl. on(' iiex ei' iiochI 
wear a veil, and very little smoke, it’ any. required. Of course, wlien 
there is a deai th of honey (»r liives luu o Ixmmi l)Hdi\ (list urbod, t lie 
quietest colonies become somew hat pugnacjous. I ha\'e openeil liives 
under urgent circumstances half an hour befoi-e sunset and ha\(^ 
almost been drixcai away from Italian (‘olonies, but ha\'e had no 
difhcuilty with ( 'arniola-ns. 

In past years ther(^ has Ihmmi a prejudici* against (drniolans, as t h(‘y were 
reiiorted to be great swaniKas. This has not luHai lioria* out bv ri'cent 
ex})erienee in Australia,. 'The prejudice was jirobablx' du(‘ to the fact that in tlie 
early days the imjiortance of p'U‘ut\ of room in adx'anci' was not ii^alised by bee- 
keepers. It is generally r<‘cognised in tlu'se days that to obtain a good honey crop 
and to reduce sw’arming, the bees must ha\(' ]>l(‘nty of room in adxanccs Tlie Oar- 
niolans, Vieing rauid hoiu'v gatlxMiMs, probably caught many beekee^iers luqiping, 
with the result swiirtning." Mr. W'. S. iNaaler, Avriting ii'ccmtly in the Aus- 
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It'alian Fei' jveepiu* " says that h(‘ ha,s beon trying Farniolans for lx\'o seasons. a,nd 
that he gave tlu'se ('arniolans (w cry iialucemc'nt t(A swaim, the liixes being left 
o\er-fu ot honev. and had uot had one- .sAvarm fi m them in his ajlaiy (*f .‘Ut 
<*olonies. Tlie only two swarms he had were pure It lian.’ ’ 

Noa\* T would not ad\ ise iK'cki'cpers to ‘'gi\<' tluau e\’(‘ry iuduecam'ut to 
sAxarin, to test them as Mi-. I’eiider did. T a\'ou 1<1 say “ gi\ t luan jihait y of riuim 
to store,’ so tliat you may obtain tlu' full a(l\a.uta<T<^ f>f tlie honey cr(»p. 

In eomparing tlie various races of l)e<*s, it shonld b<‘ iemember<‘d tha,t the 
natural conditions of the nativi* eountiy ef the rai'o must lia-ve a great iiiflnence 
upon their physical structure a>nd eharacteristics. If tlu‘ rac<‘ couK's from a. country 
Mlieieall is sunny and calm, and Avhere tltcre is |)lenty of luctar to he gatliercd 
Hithont battling wdth severe w^eathet* (conditions, one would not (‘X])ec1 to find the 
1 ace so hardy as those from a. mountainous region Avhere thi' ('ond it ions are hard, 
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the houoy harvests sniall and gained under v<M'y gi'oat dilRcultios and ever great clis- 
tauces, and where, in the past eentnries, heekeof)ers did not lielp artificially to 
improxe the conditions. Tn su(‘h countries, the law of tlie survival of the fittest 
opeT'ated, and a strong \’ii*ilo ra(^e of bees results, and this a])])ears to V)e wdiat 
has ha])pened in ( 'aniiolia. Why this selfsauu^ i*ace should at f lic .same lime be so 
(juiet to handle is not so easily explained. Jt may l>e that, iTi their hoinebmd, they 
liave not so many enemies to light against a^^ in s(vme <»ther countries, and, there- 
fore, are more trustful when carefully handled. 

A ])aragra|)h in " Tlie Bee Woi ld " gix es an interesting fac't ; “ lliat the Aus- 

trian Empress Maiia Ther(^siM. ( I 740 1780) apiuanted in 1770, the famous beekeeper 
of that t ijue, Anton .lansa (pionounced Jjuisha) from T pper ( ’arniolia to come to 
the ( Vairt as an instructor foi* beekeeping for A’ienna and Lowcj* Austria. Jansa 
was the)‘<‘ only three years, for he passed away in 1773 ; but in tliis sliort time Vie 
increa,sed the produc.tiv f'uess of })eek(‘(‘ping a.mazingly by ini J'oducing ( 'arniolan 
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be(^s, and liives for migratoi v b(M:ke(^ping, as th(‘ oi-iginatoi* of wdiich hi' is ri'spected 
in Austria.” 33ie scicntihi* name of th(‘se Ixm'-i is .\]>is mellifi(*a Xoi'ica,” signifying 
that tliesc liet^s are found all over the disti’icts of tlie old Koman provltiei' of 
Noriimm and not only in ('arniolia, although at the present time the jirincipal 
l)reeders are situated in ('arniolia, which has given thiau that name. Those fired 
in (Wniolia, how'evei*, appi^ai’ to lx* more distinct, as some of the .\oric bees tend 
towa.rds the lea-ther ItaJians. 

The |>rices of Ca-iniolau ipu'cns are as follow : - 

» s. (I. 

Farniolans, guarant<M‘d pure selected . .. .... 21 b 

(Airni-Italian, Tta-liand 'arni .. ... .... .... 12 () 

rntested . . . .. . .... 7 (> 

The illustra.tions show two v iews of .Bottnest Ajiiary and Bee-house, and one 
of a movable house apiary of Mr. Eochegger. of Styiia, containing 4i) to 50 colonies 
of (^arniolans. 
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OAT VARIETY TRIALS— SOUTH-WEST* 

G. K. Hahoh Han , of Dairyiii;^. 

Tlio value of (;ei’eal crops has Ihhmi specially sli-essetl (lni'io<^ the last^ two years 
to dairy farmers, the hay obtaiiKMl from tlu'ise cro}»s hein^j:; r('ser\fMl and fed to dairy 
cattle durinp tlie flush ])eriod of Die yea.r when the feed available as pasture is com- 
posed almost entirely of leguminous plants, pi-incipall\- Sulitei-riMiefui Cloveu-. 

Jakdf/k. On the pi'opiuty ot Hi‘. ,T. W. Ihitebai’d. ( 'onducti'd b\' AjLji'icul- 
tuiul >V(lvisei“ M. Cullity. 

Jlate of Seeding : 2 hushids jxu* aci(‘. 

.Ftu-tiliser- : S uptu pliosphate 2 cw ts. ])er a.ci('. 

laind ('omposful of friahh' loam liu-\ ing l)e(m under t 'lovr'j' for fi\ e 
\rnirs. 

^dr'lds are shown in lire folt*wing ta))l(‘: 


Variety. 

Pla.nt<Ml. 

N'ield (aA erag(‘ of ])I()ts.) 

Poicoiitagi 

Yield. 



lohs ( wts. (ir^, ll»s. 


(aiyra. ... 

Mav '.Uli 

2 2 (; 

I2d 

haclilan... 

\[n. 

) 17 IT 

114 

lUu’t's Fni'lv ... 

d< t . 

IN 1 i; 

102 

.\ Iberian 

<lo. 

1 i:i r> 22 

pM) 

.Mulga 

do. 

1 11 0 n 

1>.) 


Burt’s Kai ly 

” and “ Mulga " were noted to grow rapidly in tht‘ ea.rU' stag<\s 

and were waluable 

as a. sourc<‘ of lairly grtnai feed. 


I )KNrM ARK. 

On tile propi.aty of Mi’. Lb Kirsstdl, Group 42. Gonductial bv 


Agricult ui’a.l Ad\ iser- G. Gaunt 1(4 t. 



Owing to lu‘a.\ \ rains soon aftiU' these | 

lots wei’i' sow'n, a eon- 


sid(M'abl(‘ amount of washing ’’ wa> 

a t ion being poor-. 

(VKperieiKMMl. gcainin- 

’S'^ields are a,s 

follow ; 


\' 

^’i^‘ld (tJreon) (averaiK? of I'lM'coiitagi' 

2 plots). ^•Hd. 


tons, cwt.s. (|rs. 

Ihs. 

Algerian 

2 14 2 

27 me 

’dryra 

2 11 .2 

12 !i:) 

Lac Ilian 

2 7 ’’ 

■1 S7 

Mnlga 

O - .) 

-1 S7 

huit'w ITaiJx' 

2 t) (I 

1 1 S4 


Marhaixonh;. -(In the property of Mrs. Ij. Pollard. Oondueted hy Dairy 
Ad\ iser ('. Giles, 

Land com]>osed of good frial)l(> loam. 

Seed sown at the rate of (>t> lbs. per- aeit^. 

Sn[iei*pliosphate 1 cwt. per acre. 

“ Burt’s Karly ” gave growtli most suitabh' fi>r early huHl. 
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Yields are as follow : — 


Varioty. 

1 Yield (Green) (average of I 

Percentage 

i 3 plot.s). 

1 tons. cwts. qts. Iks. j 

Yield. 

Algerian 

i 2 4 0 23 

KKl 

Lachlan 

! 2 0 2 12 

1)2 

Burt’s Early 

1 18 0 0 

8() 

Mulga 

1 17 3 13 

m 

Guyra 

2 1 0 22 

03 


The average percentage yields of the varieties of Oats listed at the throe e-eidjes 
named above indicate that for general planting a good strain of “ Algerian” 
compares favourably with other known varieties for hay j)nrf)oses, ‘‘ Burt’s 
Karly ” or “ Mulga ” being specially valuable for the production of (Mirly fecMl. 


The ])ereontage yields are as follow : — 

Algormn ... 

Burt's Kuriy 
1 aclilcui 
(luvra 

Mulga 


1(H) 

88 

Oe 

08 ^ 

18 .) 


PEDIGREE SEED. 

(t. 1j. Thhosmcll, Dipl. Agric., Agncnllurnl Adviser. 

Ihe tremendous strides which have taken place in the develo))in(*)d in Avlieat 
funning in Australia during tliis eentiu’y are due to the improverrjent in cultui*al 
methods, which include the use of su})erpliosphate, together with the breeding of 
cereals suited to the conditions under which tlie> are grown. In I he main the 
farming community has been <piick in availing itself of anything muv in regard 
to farming methods, hut a factor which tluw do not seem to appreciate as innch as 
they should, is the value of goo<l (juality seed. Stock breeders ha\(* long realised 
the importance of using ])ure bred sires and dams of high productivity and (juality, 
combined with vigorous culling and s(‘lcction for the iin[)rovenKMit and mainten- 
anee of their Hocks and herds. In this way the average prodtiction of milk and 
butter of dairy herds and ol wool fi’cui the sheep flocks have been iiuueased enor- 
mously. 

In crop production systematic plant bixusling and selection has I'aised the 
sugar content of the sugar Ix'ct from (> to 7 per cent, of sugar to 20-25 i)er cent. 

Similarly in wheat production the cereal breeders ha\*c evolved wheats of high 
yielding ea})acity, <*omhined with drought and disease resistance, with grain of 
high flour strength. \\ hereas in the last century it was necessary to import wheats 
from Canada in ordei* to hhmd tin* local wheats to produce a flour suitable for mak- 
ing bread, to-day the quality of Austi-alaiii flour is unexcelled. The diseases whi(di 
attack the growing wheat crop are gradually hedng overcome by the breeding of 
^sistant varieties combined with the use of chemical fungicides. In this wav the 
ravages of rust and smuts are being minimised. 

The wheat farmer lias an advantage? over the stock breeder* iuasnundi that the 
wecessful stockbreeder must be a specialist in the art of culling and selecting in 
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order to maintain and improve liin tloek. The wheat farmer, on the other hand, 
does not require this si>e(*ialised traininf?. What he does r(‘(]uire is a ti ne ap])re- 
eiation of the value of seiul of tlie })est quality. 

The re<|uirenieuts of a. variety of wheat are that it — 

(1) is prolific,, ie., of hi<»h yieldinir ca}>a('ity; 

(2) is true to name aiul type, i.r., free from admixture and foreief'n 

f^rains ; 

(3) is suitaf)le for the* ])urf)os(‘ for which it is <^'i*f)\vu; 

(4) will resist diseases; 

(5) will produce ^laiii of j*ood <iualily; and 

(0) that it does not liave irndesirable eliai’acteristic's, sindi as weakness 
of sti’aw, sheddinir, (‘tc. 

How ean these <jiialities ot e>:<'ellenc(* he inaiutaine<I ? If a faiaiUM* grades his 
wheat thoroughly he should eliminate all I'oreigii matter, crat^ked. sijrivelled and in- 
ferior grains, and ohlain a pinnip uniform sanij>le. Tliis give*^ a uniioiin rale ol* 
seeding- and ])ro(lnces a li(‘althy vigorous wheat plant. An exixniment conducted 
at the Wiiyna Experinuait Farm in Victoria in 1011 show(‘d that the first (piality 
graded wheat yielded 2 bus. 30 Ihs. per acre more than the same wheat ungraded 
(harvester sample). t,)uile apart from the increased yield obtained, grading pays 
for itself (ui aceonnt of the sc-reenings saved and available for .sto('k feed, which 
otherwise would have l)et‘n waited. 

However, grading alon(‘ cannot maintain the ])nrity of tlie sam])le, nor evolve 
a, better strain from the ]H>int of vi(‘w of productivity, disease resistance, and other 
desirable (diaracteristh-s. .Modeiii farming maehinery renders it almost im])ossible 
for even the most cai-eful fai-mer to k(H‘p his varieties ])nr(', with IIk^ i*esiilt that in 
tiiiK' tlie pereentage of admixture' increases and the value of that variety as a 
yielder and a disease resister is reduced. 

Because of this the Department of Agricultni-e, in tiie interests of the farmer, 
carries out the intricate' and spe'cialised work of st'e'd seh'ction for tlu' fai-mer. The 
work may be divided into three se'ctions. 

(a) tSeIeetie)ii to maintain the type and improve the varieties already in 

existence. 

(b) Cross breeding to produce bedter varieties; and 

(e) Disease resi.stance te'sts to impre)ve the disease resistance of the,se varie- 
ties. 

The varieties already in (udtivation are vsubmilted to tests for yielding (piali- 
ties and disea.se resistance — and in this way prolilic and disease resistant strain.s 
are evolved. The less prolilic and resistant strains arc rejected. Having e\olved 
the best strains, sufficient seed is tlien raised for distribution to fanners. It must 
)>e remembered that this work is carried out each year, and the seh'ction of im- 
proved strains is always going on. 

These improved strains are made available to tlie farmer as pedigree graded 
seed, and as may be expected, cost a little more* than ordinary seed wlicnt, hut in 
proportion to its value to the wheat 1‘armer the cost is indeed a small one. lit is 
surprising to find farmers who do not mind paying large sums for stud rams, hulls, 
and other stud stock, and yet who will not pay a little extra for stud seed. Of 
course, to plant the whole area cropped with pedigree seed would ('ertaiidy be an 
expensive proposition. The plan a(lvo<',ated is for a farmer to obtain each year a 
small lot, say, five to .10 bags of pedigree seed, depending on the total ar(‘a cropped, 
of each of the varieties he grows. Then by ])lanting this seed on carefully pre- 
pared clean fallow, free of self-sowii wheat, aiid by keeping the seed drill and 
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hai'vestin<»‘ inaeliinery an clean as possible, he can raise his own seed with which 
to sow his bulk crop the followiiif^ year. 

Many fanners wlio realise the achantaire of this practice fidlow this policy, 
and it pays them to do so. Good seed is a coj>‘ in th(‘ machinery of better crop pro- 
duction — if this COST is missing' or broken the macdiinery cannot function pro]ierly. 


PEDIGREE SEED WHEAT AND OATS. 

1. Thom vSj 

Supcrinl(*ndent of Wlieat Farms. 

It has lon^»‘ been j‘eco.i>nis(‘d amongst stock breeders how potent, for increasinji: 
the ({uality of their Hocks and herds, ix the usc of stud animals seh‘c1(‘d specially 
for their productivity. Similarly, the valia* of the pedif>*ree seecF of selected strains 
of j)lants chosen also for Iheir hiuh in'odnctivitv and disease j-csistance, i> now re- 
alised by up-to-date farmers. 

One of the principal functions of the State Fxpeiinient Fai’ins has been the 
production of selected pedigree setal of standard varieties of wheat and oats. In 
view of the special woi'k and facilities I'eipiired for the production and mainten- 
ance of the purity of this seed its cost is relatively hi.i;li. 

With a view to assisting’’ the farmers in this present tim(‘ of stri'sx, and reeoj>’- 
iiisin^’ that, owiii^ to the abnormally low price of wheat rnline:, somo farmers may 
not be in a jiosition to purchase selected pedifirree seed, and will thus he pirnented 
from takin^i»* advantaj^e of the lienditv to he dci’ivcd from its use if the usual prices 
obtain, the Minister (or Agriculture (Hon. P. 1). Ferguson) has (handed to make 
drastic reductions in them. This polh'y has been further influenced by an appre- 
ciation of the fact tliat tlie iisc of this seed is an important factor in promoting? a 
greater yield per acre, and tli(‘r(‘l)y reduciiijj: the costs of prodiU't ion. 

With the excejition of the new varieties “Bencubbiii” and “Sutton," the prii'cs 
are as under 

]Vheat — 

For lO-ha^' lots an<l u\ei’~-]2s. jicr liaa: of 3 bushels. 

JiOts under 10 haj^s 14s. per liair of 3 bushels. 

For 10-haa‘ iots and over -8s. per hair of 3 biisluls. 

Lots und(‘r 10 baj^s- 10s. pm* ba<>- of 3 bnsliels. 

These will include rail freight to the siding nearest to the farmer’s holding in 
the Wheat Belts. 

The following varieties are at present available:- 

Whrat. — Glu^as Farh', Merredin, Nabawii, Noongaar, S.ll.J., Vaiidilla 
King. 

OaLs— Mnlga, 

In addition to tiie above varieties tliere is a small (luantity of the new vaiiety 
of wheat “Beiicubbin” availalile. The price of this variety is fl }»er bag, 1‘reigbt 
paid, as in the case of the other varieties. As the quantity of seed of “Bencubbin’’ 
is limited, and owing to the large number of applications already to liand, it has 
been found necessary to limit the amount to be supplied to any one applicant to 
one bag. 

Any farmers desirous of obtaining piMligroe seed wheat and oats of the above 
varieties should forward their application direct to the D(*partment of Agricul- 
tttre at an early date. 
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DESCRTPTFON OF STANDARD VARTETIES. 

Wheat. 

Yandilla King. A liiie variety with stiff and upstaiidiiifx straw; a pr<»fuse 
stooler and j?ood yielder. It is the best vanety of the late elass, and because of 
its excellent re(*ord on varied conditions of soil and ('liinale, it is consiflered the 
standard late variety. Tt is r(‘sistant to Fla^T Smut and Rust eseapins*, })nt suscep- 
tible to Bunt. 

Sutton . — This is a new wheat produced by the Department of A^^riculturo, 
and is a cross between Naijawa and rari*abin. It is a late variety, maturing? aljout 
the same time as Yandilla Kin"*, and is suitable both for hay and erain. Tt is 
fairly resistant to Bunt, resistant to Fla^‘ Smut, and no Snn\m(*r Rust has been 
noticed on the straw. 

Nahawa . — This variety has been produced by tlie W(‘ste]’n Australian Depart- 
ment of Ap7*iculture with the object of re]'»lacinj? ^‘Federation” in tliose districts 
where the liability to Rust atta<'ks nmders the latter an undesirabl(‘ variety. It has 
to its credit performances of oreat merit in both heavv and liirht land, and it has 
been found a ])rolitic yielder in evei v district of the \Vh(‘at Pxdt; it is, therefore, 
the standard variety of the mid-seasoTi class. Tt is susceptible to Bunt, but resist- 
ant to Fla^ Smut. 

Benvuhhin . — A recent prodmhion of the Department of A^ricMilture is a cross 
betwmi Nabawa and Gluyas Eai-ly. and promises to be an improvement on bot?h 
j)arents for yield. Tt is of the same maturity as Nabawa, and is slijrhtly taller 
in jsri’owdh. It is e(jually I'csistant to Flaij' Smut, but is susceptibh^ to Bunt. 

Glugas Karltf . — The standard vari(*ty of the “early” <dass. It has a or^at 
capacity for consistently yielding widl undei- a low rainfall, but has a tendency to 
lodp*, es})ecially in heavy went Inn-. Tt is veiw sns('(‘ptibl(‘ to Bunt and TGay; Smut, 
but is r(‘si staid to Rust. 

A'oo>i//aer.™This is also a recamt )o-odu(dion of the l>e]>artment of A,i>*ri(‘ul- 
ture, and is probably the earliest vari(*ly in general cult i\ at ion in this State. Tn the 
trials at Kal.i!:oorlie it has proved (‘xtremely drouizht resistant, and is now' under 
trial in the extreme Eastern Belt, for which it is considei’ed to be suitable for plant- 
iuii' in the latter j)art (.)f May. Tt is susce|>t ibie to Bunt, lud resistant to Flai:' Smut-. 

Oats, 

Algrrian.- -This standard late malurinii' variety is mori* siiitabh' for yrain than 
hay. ])r<)ducin;:;- an excellent (|uality »'rain. Though a slowin’ mrowei* in its (^arly 
stages, it makes rayiid growth with the a[>proach id' w'armci’ weatlier. Tt is not 
suitable for districts with low rainfall. 

(fugra ‘. — This is the standaid mi«l~season variety in this State. It is a ‘i:(nieral 
purpose variety, beiujL!: suitable for jrrazinj:;’, hay, ^rain and silaye. It is, however, 
mostly favoured for ufrain ]n’odu(dion. 

MiiJga , — Tliis variety is suitable for hay, jxrain and silage, maturing about 
the same time as Burt’s Early, whiidi variety it rivals in ]>rovidinu: ^reen feed for 
sheep. It yields Avell, })roduc(*s ^rain of aimd (jualily, and is particularly suited 
lor districts of low raintall. 

Burt's Earlg.—An early variety of oats, a quick and tall grower, which pro- 
vides palatable and succulent .yreeii feed, as well as an excelhmt and heavy cut of 
It is [irincipally a liay variety, much valiuM by lliose w ho (uunhine nnudi stock 
carrying ^vith their wheat ^Towdiijr. 
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FIELD EXPERIMENTS WITH WHEAT, mO. 

MEKREDIN EXPERIMENT FARM 


1 Thom vs, SupeunU ndoiit ol Wheat harm^, 
and 

J H IjANihhd, Farm Maiiagt*i 

Jn addition to tlu e\|uinnenls published in the Maith issut ol the Journaly the 
tollowing experiments A\(ie eondiutul at the Meiiedin 1 xpenimnt Faim diiunu: 
FPO — 

Fallow and Non Fallow 
Time oi Ploug'hing 
Mulching 
Nit logon 


The total i.nnlall tor lh( v*ar ending 0/12/ 10 was 1 1 11 Indus, and during 
the growing period 8 23 indH> Thf following table shows the monthly rainfall 
together with the average over a period of 19 years — 









Cxfowinp J’erioiJ 





1 oral 

V oar 

Ian 

hel 

Mir 

A pi 

M \y 

June 

July 

V UR 

Sept 

Oct 

1 Total 

Non 

Dtt 

for 

ypcr 

19S0 


1 

281 

lar 

40 

36S 

137 

184 

65 

34 

821 

1 

41 

l {3^ 

Average 19 years 


50 

12^ 

79 

130 

195 

188 

140 

9i 

75 

821 

44 

54 

1 2J4 


Tlie seas^ni opened vsith sjilemlid lains duimg March ami Ap,il, 4 67 inches 
being lecorded, this was responsible tor giving the weeds a good stnt beioie seed- 
ing roniinenced Alay was a div monlh, and lent itseli admiiahlv toi hilling tiie 
weeds, it was also it sponsible loi illowing the settling to piocctd uninterrupted 
Owing to the growtli ot weeds on the fallow it was neccssaiv to (ultnatc several 
times 111 ordei to kill thtm Ibis was lesponsible loi tlie loss of moisture in the 
surface soil, and delaved tlu germination of the Alav plantings until dtei rain, 
which tell on dune 1st 

The season progiessed vti) satislactoiily until bepiembci, when the lainfall 
was again veiy light, only 65 points being registered in that in mth in eight falls, 
the lieaviest ot whidi was lb points October was also dry I'd! points only being 
recorded) 

The land on which the e\|jeimients weie ydanted originally earned a toiest of 
salmon gum and gimlet, and the soil is typical ot that class ol coiintiy. The fann 
IS worked on a three >ear rotation, namely fallow, crops (mainlv vvlieat and oats) 
and pastui'e 

The experimental block received uniform treatment, being ploughed with a 
springtyne cultivated in Maich, after laiu Excepting where othenvi«*e stated, or 
heavy disc plough to a depth of 4in in June, 1929, reploughed in August and 
wiierc the requiremc uts of an experiment necessitated a modification of the treat- 
ment, the fallow was .nven a further cultivation with a springtyne cultivator prior 
to seeding 
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Falloiv V. Non-Fallow ExperimeMi , 19:^0. 

The object of this cxperiiiient, which has been coiidiK-ted since 1925, is to 
demonstrate the advantages of fallowing for the wheat cvoi>. 

Two plots, each one (jujxrter of an acre in area, were set apart for the experi- 
ment, one of which was left nnfallowed, and the other was ploughed 4 inches deep 
in July, 1929, with a disc plough, and springtyne cultivated in si)ring. The un- 
fallowed plot was ploughed after rain on llth March, 1950, tlie (condition of the 
land being such that excellent work was done. 

Both plots were springtyne enltivated in April and dise ciiltivat(‘d before 
seeding when they w(n*(? in splendid eondition. Tliey were hari’owed alhu' l)eing 
planted on May 23rd. 

The result s obtained are as follows: — 

FAM.OW AM) X()X-FAi;iA)W EXPEH I AI KKT. 


Vijri<‘lv O'liiy;!^ tJartv. 

IManOvi on .\Ja> 

. lOrio. 

Stip<‘rplios|»baf (• -1 

|.',l)]b-i. per aco 


S(m.'H xrjllw. 

per acre. 




'rroatiiKaif . 

1 ' f ' 

! Com pill c<l j 

N'iolds p<*r a<‘ro . 
ip;50. 

I*ercf*nt4ig(‘ 
VioldH, lotrrr. 

, .\v<!raC(' 
: por : 

1 ,<vr. 

Viol. Is 
icre. 

; Prreontayt* 

: \ i<‘l(ls. lP2rr : 


lbs. 


bus. 

lbs. 


Fallow 

117 40 

too 

21 


1 00 

X on- Fa How ... 

44 

101 

1 

14 

72 


This is the first occasion siiK'e the incei)tion of the experiment that the yi(‘lds 
ol)Iained from the nnfallo\v(*d ])lots hav(‘ been higher than those from the fallowed 
[dots. From the average* results for the t)a.st six years it will be seen that the fal- 
lowed plots liave exceeded the nnfallowed plots by n<‘arly six hnslnds. ll must also 
la* remembered that the ad\anlag(‘ of i'allowing is most (*\'i(l(‘nt wheai tin* season 
is least favourable. The past season was a most faNonrable one, and the early 
.March rains were i)arlien!arly helpful in as.si.sting i]i the pi(*}»aration of a good 
s(‘((l-hed on the nnfallowed plot. In addition, tlie hea\y Avinler rains tninished an 
ade(|uate moisture sup])ly. Tire pereentage results sinee 192o illustratr* the ad- 
\antag(^ r)f fallow in adverse yixu’s: — 


Vear. 

Fallowerl 

%■ 

l'nfalluW(-d 

1925 

too 

38 

1929 

100 

58 

1927 

100 

87 

1928 

100 

14 

1929 

100 

72 

1930 

100 

101 

Average 

100 

72 
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Time of IHoughing Experiment^ 1930, 

A Time of Ploughing* Experiment has been eondiicted at this farm for the past 
seven years, with the object of determining the effect of early and late winter fal- 
lowing on the resultant crops grown on heiny land. In the previous six years 
(1924-29) the experiment consisted of two plots, each half an acre in area, one 
representing early winter fallow, being [)loughed during the first week in June, 
and the other, late winter fallow, ploughed the last week in August. The average 
results over this pericul are distinctly in favour of the early winter fallow. 


TIME OF PLOUGHING’ EXPEJUMIiNT. 
Averagr Kkrults, 1024^1920— (6 Yeaks). 


Time of eionjziuug. 

Average A'ield 
])er acre, 
1924-29, 

A veragp 1 ’erceuLt ge 
Yield per nere 

1 924-20. 


bus. lbs. 

% 

First week in .Jmu; 

18 49 

100 

Lust week in August 

14 55 

80 


This year the experiment was slightly modified, a third j)lot. being included, the 
times of ploughing being res[)ectively mid-June, mid- July and mid-August, and 
the area of the plots each one (pmrter of an acre. All plots were ploughed to a 
uniform depth of 4 inches with a disc ])lough, the land being in good order when 
the June and July plots were ploughed, but was becoming hard wlu‘n the August 
plots were ploughed, and hence turned up cloddy. 

All the plots rcH-eived the same subseciuent treatment, l>cing springtyne culti- 
vated in spring, March and A])ril, and were disc culti\ ated in May ]>rior to seeding 
on 23rd May and harrowed aften*. 

During tin* groAving })eriod it Avas noticed that the June i)loughed plot Avas 
practically free from Takeall, Avhilst there was a little of this disease showing in 
the July plot and several ])at(4ies in the August plot. This fact has been obserAed 
in prcA'ious years. 

The results obtained are as folloAv; — 

TIME OF PLOUGHING ENPEllIMENT. 

Variety — Gluyas Early. Seed — per acre. Plantc4 — 2:iid May, 1930. 

Superphosphate — ISOlbs. per acre. 


Time of Ploughing. 

Uoinputcd Yield 
per acre, 
1930. 

Pereontage A’iekl 
per acre, 1930, 


>His. ib». 

/a 

Mid .j Illy 

22 48 

HI 

Mid June 

28 0 

100 

Mid A ugust 

20 Id 

72 


The results are in conformity Avith the average results from the previous six 
years and emphasise the advantage of early ploughing. 
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M Hlching Expe rim ant, IfKW, 

The object of this experiment, which has been conducted i'or the past 15 yt’ars, 
is to (ieterinine the extent and under what conditions the cultivation of winter 
fallowed land is profitable during' the spring* and summer. 

Three {)lots were necessary, and to meet the requirements of the (‘xperiment 
they w{‘ri‘ treated as follows:-- 

Plot 1. — Cultivated during spring, auain when requii’ed during summer 
after 25 points of rain or over, and again prior to seeding, the 
object being to maintain a mulch throughout the fallowed 
[)erio(l and to destroy weed gTowth. 

Plot 2. — (hdtixated during spring and })i'ior to se<‘ding only (ordinary 
fallow). 

Plot 3.- — Cultivated prior to seeding only (n(\glecled fallow). 

Tlie hutd upon which tlu' (‘xperimeiit was eomlmded was typi('al salmon gum 
and gimlet timber ('ounti’v and was plouelnal with a disc plough to a dei)t]i of 4 
incli(‘s in June, 1929. Plots 1 and 2 w(‘i'(‘ reploughed in August and Plot 1 ria-eivt'd 
further cultivations after smnnun* ]*ains; all plots wer(‘ springtyne ciiltivaled in 
March and i)rior to seeding on 2()tli A[>ril. 

A good germination was obtaim‘d, hut owing to tin* dry <*onditions jn'e\ ailing 
during May tlie plots made very shov gr(»wth during the early stag(‘s. 

The results are shown in the following table:- - 


.Vfn.i iiiNC Kxi'i;ni.MKNT. 

I’hintod oil ilOtli .Vpril. Vnricty- Naicnva. Sui)or|th()K])hat('- -ir>0llis. poi’ aciv. 

Seed -451118. |H‘r aero. 


('iiltiviitioiis. 


MuU'hcd in 8pi in«, after 
rain during' suininer and 
licforc i)lantin^ 
IM'iilehed in spring and 
i)ofor(‘ planting only 
Mulched hefore planting 
only 



( iMuputod Yield per Aere. 



Ayorage 

Yields 

Per- 

('eiitage 

Average 

Vickis 

See. I . 

s,.,.. . 

See. 3. 

See. 4. 

S(‘e. 

5. 

per acre, 
1 930. 

\'iel(l8, 

1930. 

per acre, 
1915-.30. 

hu.8. Ihs. 

1)I!S, M).s. 

bus. Ihs. 

bus. lbs. 

bus 

lbs. 

bu.s. lbs. 


Itus. lbs. 

35 20 

34 S 

34 1 6 


:U 

4S 

34 27 

100 


42 

:i3 36 

34 56 i 

.*{5 4 

:m 16 

I 

34 

32 

34 29 

1 00 

•>t 

10 

33 52 1 

1 

' 34 24 

34 4S i 

! 1 

33 3»» 

i 33 

2H 

34 2 

99 

20 

14 


1 ‘OL- 

oenUigc 

Vickis, 

1015-30. 


10 :: 


100 

05 


There was very lit lie difference in the yiehls of th(‘ plots this yiair. 'flK' aver- 
age results for the whole period during which the experiment has h(‘en c«>mlu(‘led, 
however, iiidieate iliat the gemu'al [)raetice should lie to cnhivat(* tlu' fallow during 
spring and again prior to seeding, and where the gremnd is wetaly this (mitivation 
sljould be supidemented by additional cultivations afti‘r rain during the summer 
months. 


Nitropvn E.rprrimrht , 

The objects of this experinnmt are: — 

1. To determine whether increased yields are ohttiiiu'd wlnai heav y dressings 

of sulphate of nmuumia are applied to the wheat cro]) in addition to 
an application of snperphosj>hate. 

2. To ascertain whether it is advantageous to apply only part oJ this nitro- 

genous fertiliser at seeding time and })art dni’ing the month of August. 
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% 

JHor the pur])<)ses oi the expeiiment two rates of sulphate of ammonia wei'e 
ap[)lied, M7 , 1 ewt and 2 (uts le^peetn el>. 

Sujmrpliosphate Avas applied to all jilots at the late ot 15(1 lbs per aere, and 
those plots to ANhieh sup(*r]du)^t>hate oiii\ ^^as at^ihed weie tieated as controls. 
Ooinjiarisons A\eie made hetAveeii these control plots and thos(» plots recening 1 cvvt. 
and 2 cwt'v of suljdiate ol ammonia iespectnel> With each of these dr€Nsin^?s the 
whole of the fertilise] was apjdied at the one time, n/ , at seeding, in the one in- 
stance, and also, in ^ejiai ate plots, the apiilication ot half ol the sulphate was de- 
lated until the month ot Au^ii'-t 

All the ])lots, whidi A\eu eadi om eighth ot an mie in aica, A\eit lepeated 
five times 

This expel mieni A\as (omludtd on lalloued and unialloutd land The fal- 
low! d plots weie j)loimhcd in Jul\, to a dejith ol 4 indn^ with a disc ploug*!!, 

and ici>longhed in Aui>iist and stnii)i*t\m. cultivated altei lain in March The 
unfallowed ])lots weie ploimlud after csiiIn laiiis in Maidi Both the tallowed and 
unlallowed land were tlien spunutxm (ulti\«ited in A]vnl and tandem disc culti- 
\nt( 1 pnoi to plautini’ on 2hd Ma\. 

A Liood e^eIl i»eimination w.i^ obt<cined. 

The* lesiilts weie as lollows 

Ml ucM.i N I \i»i ann x i 







7 II 

1 S/ rti 








IM lilt <l oil 2 li 1 vr IV 

m to 


\ in 

t\ ' 

1 Inv H 1 

»U\ 


snp< 1 phoHph (t< 

1 )0U s por HO 





sn 

1 4 

Ih'i p( i 

»< i( 







Kati 

ol Anplu ition ot 


( oiiiputca 

N K 1 !■< p( i ju 

K 



1 Vvirmi 

1 P( re « ntum 

pore i n<uK( 

sulph ito or 4intii( (11 i 



[ 


1 

1 



V i( Ids pc 1 

1 \ u Id ! 

I V ir Ids 


p< r H r( 

1 S(l 1 

1 Sm 


S( r 

{ Si( 

' 1 

S ( 

* 

I UI 

10 CO 

1 0 10 ’ 

1 1920-20 


__ _ ^ 

1 Us 11 s 

1 IN 

II X 

Imn 

~\ 

Us 1 im 

II s 

I IlH 


1 ns 

11 S 


! T 

1 (VVt 

it Si ( lllii. 

j at 

2s 

lU 

It) 

1 

I 


{j 

2 s 

40 

102 

iol 

]Sil 

1 

20 

2s 

10 

2s 

>0 1 

f(o i 

20 

CO 

_s 

s 

!(K) 

100 

2 cut 

a s<( iiiifi 

1 20 1 

20 

t(> 

20 

1 1 2S 

1 

20 

20 

20 

12 

104 

j 104 

— 


„ 


— 











I allots 


1 1 intod on 2 Ci 

1 Mi\ loco 


\ 

inctv 

S ( 

(<luv is 

I 4 tUis 

Larlv 

pc'F irr< 


Suprrphosiihatc 

-l^iOlbs 

per acre 

Rate of Appliciaioti or 


( OMipiltl 

1 V u Ids 1 

iM 1 nrr< 


Average 

1 !*oictentaKe! Perrenteigc 

Sulphite of Xinnioiim 

1 


1 



1 



\ Irlds jM?r 

\ ields 

Yield'* 

per * 1(0 

1 

‘ 1 

H(( 

1 

1 S(ir 

J 

1 S(( 

4 

1 S,M 

5 am 10*10 

1 10 «) 

1 1020~*10 


1 Ms 

1))H 

1 IH 

11 H 

him 

Urn 

1 Us 

11 K 

huts 

IhH bufi lbs 

, 


i-ewt it Sucdioj; \ 

<ut 27 

4 

20 

4 

2S 

>0 

iO 

40 

20 

20 20 1 

101 

100 

ill August 













ltd 

2() 

VCi 

20 

2S 

2S 

VC) 

20 

4 

28 

40 28 ‘17 

100 

100 

1 (Wt HtSouhng 1 

rut 












in Migmt 

2S 

4H : 

I 20 

12 

10 

12 

211 

U 

20 

44 20 '14 

KK) 

103 
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No n-Fftllo ir ,SMm n . 


Pluiitwl on 2<ir<l May, 1930 Varioly -<Jlnyai4 K:uiy. Supor}>hosphatc- -l.'sOlOs. pur acre, 

Seed- -4,'>|Ws. p(*r acre. 


Kate of Application of 
Siilptiftte of AmiTionia 
per acre. 



'<*ni|nitc(| A’icMs per Acre. 


\ verage 

Pereciitagc 

I’ereeiitagi 

Sec 

1. 

See. 2. 

See. 3. 

See. 4. 

Se<‘. .5. 

Yields per 
acre, 1930 

Mehls, 

1 930. 

A ields, 

1 929-30. 


bU«. ll)H. 

him. Ihs. 

film. Ihs. 

Inis. Ihs, 

Inis. Ih.s. 

l>ns, ll)H. 



T cwt. at Seeding 

32 

8 

31 28 

28 

2(> 24 

30 48 

•>9 57 

in('> 

1 ”97 

.Nil 

29 

44 

.30 8 

28 Ui 

28 24 

2.5 4 

28 1 9 

100 

100 

1 

2 cwt. at SeediiiR 

29 

44 

28 8 

1 30 8 

3J 28 

28 r >0 

29 4 1 

10.5 

! 102 


XotiFollofr StU'tioif. 

}Maiit<Nl on 'Jlird May, 19.30. X’arioty- •iiliiya'.! Kaily, Sti|H'rphos]>ltiiti • ixt acn’. 

lalOM. per a<MO. 


Itati’ of Application of „ 1 Average ! I’ereenlagel I’ereetitage 

Sulphate of Anunonia j > I i { \'ieldH per { N iel<U, j \ iohU. 

per acre. Sec. 1. 1 See. -J. | S(‘e. :i. See. 4. See. 5. acre. 19:i0 I9:U), ( 1929-30. 


A -cwt, at S<‘e«ling : J-c\vt. 1 

bus. 

Ihs.i bus. 

Ihs.; 

hu.s. 

Ihs.l 

Inis. 

ll)S.j bus. 

H.s.l 

bus. 

ll.s. 1 

"" 1 



29 

30 I 30 

48 j 

20 

aO 

28 

.50 29 

20 

29 

7 1 

100 I 

101 

in August 


1 

i 




j 



i 

i 


XU 

2V) 

30 31 

4 ; 

27 

30 

: 28 

.32 1 29 

4 

I 29 

i» j 

100 ! 

mo 

1 cwt. at Seeding ; 1 ewt . 

30 

24 1 28 

32 j 

21 > 

12 

! 29 

12 ! 31 

20 

[ 29 

41 

102 

103 

in August 

1 

1 

1 











The results obtained ovei’ the two years that tlie e.\[)eriiiK‘iit lias been eondiitded 
iiidieate that the a]>}dieati()ns of heavy di’essin.es of aiunpuiiiiiii sulphate do not 
give any signifieant increa.se in the yi(*lds eilh(‘r from fallowed or uiifallowed laml. 


FIELD EXPERIMENTS WITH WHEAT, mO. 

( HAI\MAN KXPKKI.MKNT FARM. 

1. Thomas, SnperintendtMit of Wheat Farms, 
and 

F. L. SiiiKif, B.Se. (Agrie. ), Farm Manager. 

The following experiments, in aildition to those pulilished in tlie Maridi is.sne 
of the JtnfrmU were condiieted at the Chapman Experiment Farm last year: — 
Time of Ploughing. 

Dejith of Ploughing. 

Mulching. 

N iti’ogen. 

The land in which the e\]>erimeiits were eonducted ^ aided fiom lyiiieal jam 
[Acncia acuminata) country to that of ligliter limber eountry and had he(*n eleared 
^ome years previously. 

The past .season was a rather ad\erse one for wheat-growing at this farm. 
The total rainfall for the year was points, of wliieh 1,851) jioints fell during 

the growing period. Siieli a li(*avv rainfall during these inontlis has oidy been 
exceeded previously four times in twimty-five years. 
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The following is the rainfall for 1930, together with the 25 j^ears’ average:— 



i 






Growing PerlcKls. 


..Jt. 



Total 

Year. 

,lan. 

Fel). i 

Mar. 

Apl. 1 

May. 

.lune. 

July. 

1 

Aug. 

i 

Sept. 

j Oct. 

j 'I’otol. 

N ov. 

Dec. 

for 

year. 

1030 



34 

•”! 

117 

015 

400 

1.50 

121 

84 ' 

1,850 

14 

4 

1.065 

AverniKe, 25 yoars ... 

20 

48 

0.5 


j 23 4 

438 

300 

1 

203 ! 

102 

90 

1.502 

1 20 1 

1 i 

22 

1.826 


No rain of any consoqnenee foil until 9th May, and in view of past experience 
it was necessary to delay seeding until the rains had germinated the weed seeds. 
As an indication of tiie lateness of the season less than half the average rainfall 
for the period Janiiary-May had boon recorded by the end of May. No less than 
915 points fell during June, resulting in boggy and water-logged .soil conditions 
which further delayed seeding operalions and retarded the growth of crops already 
planted, particularly those in the low-lying portions of the paddocks. July was 
also a very wet month, hut with the advent of wanner and drier conditions in 
August the growing conditions imj)roved. 

Tiw(‘ of Vloiujhinf} K.rperrmenty 

The object of this experiment, which has l)een conducted for the past two years, 
is to ascertain whether the time of carrying out tin* initial operation of fallowing, 

ploughing, has any effect upoTi th<‘ yields of the r(*sultant crop. 

For the purpose of the (‘xpei’iment, three sds of plots were re({iiired — 

Plot 1 — Ploughed in March (long summer fallow). 

Plot 2 — Ploughed in June (early winter fallow’). 

Plot 3“ 'Ploughed in Angnust (1 h 1(* wdiiter fallow’.) 

The plots, ea<'li one-eighth of an acre in area, were rejxaited tise times. 

All plots w^ere ploughed to a de])tli of 4 inches at the respecti^'e times. The 
Mar(di plots w^ere springtym* cultivated in June, on account of weed growth, and 
the whole experiment avhs cultivated in September, and again prior to s(‘eding on 
Ibth May. 

The variety Nahawa was sown at the I'ate of 00 Ihs. per acre, superphosphate 
being applied at the rate of 112 lbs. per acre. 

The results obtained are as hereunder: — 


TiMi: or l*r.oroHiN<} Kxpfuuikni. 

Plunted on 10th May, 1030. Variety --.Vahnwa. Siiperi)yio>4])li.itr‘ — 1 per acre. 

Soed- siOUts. per aero. 


Time of ploughing. 

Coniputcil Yields per Acre. 

Average 
Yields 
per acre, 
1930. 

Per- 

eentiige 

Yields, 

1030. 

.Average 
Yields 
per acre, 
1020-30. 

l*er- 

ceiitage 

Yields, 

1929-.30. 

See. 1. 

Sec. 2, 

Sec. 3. 

Sec. 4. 

See. 

.5. 


bus, Ihft, 

bus. lbs. 

bus. lbs. 

bus. lbs. 

1 Ims. lbs. 

bug. Ibs.l 


bus. Ibs.l 

% 

26th March, 1920 

10 32 

9 30 

8 50 

10 10 I 

10 

0 

9 

.52 

''92 

0 68 

90 

%%mi Juno, 1020 

9 52 

10 0 

9 20 

11 28 

13 

12 

10 

40 

100 

11 6 

100 

12th Aiigi.'Bt, 1929 ... 

9 52 

10 0 

11 23 

12 10 

12 

48 

11 

17 

105 

10 6 

91 


The results are for two yeai*s only and hence cannot be taken as eonelusiy©* 
The aA'crage results indicate that the best returns are obtained from early winter 
fallow. 
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Depth of Ploughing Experiment, 

The object of this experiment, which has been conducted since 1915, is to deter- 
mine the most economical depth of ploughing for wheat growing on fallowed land. 

Three plots wdre re(]uirtMi and were ploughed as follows: — 

Plot 1 — 4 inches, representing shallow ploughing. 

Plot 2 — 6 inches, representing medium ploughing. 

Plot 3 — 8 indies, representing deep ploughing. 

The plots, wliieh were each one-eighth of an acre in area, were repeated five 
times. 

The land on whicli the experiment was conducted originally carried jam and 
wattle. It was ploughed during June, 1929, with a mouldboard i^loiigh and spring- 
tyne cultivated in August and September, and again prior to seeding. 

The variety Nabawa was planted on 16th May at the rate of 60 lbs. per acre, 
superphosphate being aiiplied at the rate of 112 lbs. per ac-re. 

The results obtained are as follows: — 

DKi'TH or PLoriiinxo excehimext. nrio. 

Variety Nuhavva. Planted on Kith May, llClO. Siiperphonphate — 1 1 ’.ilbs. per acre. 

Seed -601I)h. per acre. 


1 Coinputed Yiehls per Acre. i Average Per- I Average I'er- 

i . ' Yields centage I Yields cent-age 

])eptli of Plougliiiig. I ^ j)eracre, Yields. ; 7 )eracre, Yields, 

I Sec. 1. Sec. 2. See. d. See, 4. 1 See. n. ' JOdO. 1930. ; lOin-dO. lOl'-MO 

■ ' 

j 1 I . ... ... ... — ^ - 

I Inis. Ills. bus. Ihs. Inis. IPs.; bus. lbs. bus. lbs. bus. lbs. Vius. lbs. 

■* iJiclu> ! If, 44 ^ 17 52 K> 0 ' Kl 48 Ifi 32 Ki 35 : SS i 15 (5 ' 99 

! * i I i ' ' 

b M 15 44 ; 19 2K . 20 32 , 20 0 IS 24 Is 50 ^ 100 i 15 14 100 

.. j 19 44 : 20 .32 HI 50 19 44 20 JO 19 20 j 103 ' 15 43 103 


The results this year, as they have lieen for the past two yera's, are in fa.\'our 
of the deeper ploughing. However, the average results since the inception of the 
experiment in 1915, sliow that tlie most economical depth to jilough this class of 
(H)iuitry is 4 inches. They also show that the yields are not decreased when the land 
is ploughed deeper. 

M niching Experiment , 1930. 

The object of this experiment is to determine to what extent the cultivation of 
winter fallowed land is profitable dui-ing the spring and summer months. 

The experiment has been conducted since 1914, and, as in previous years, the 
following system of cultivation was adopted. 

Plot 1 (well worked fallow) : Cultivated during spring, when required during 
summer after 25 points of rain or over, and again prior to seeding, the object being 
to maintain a mulch throughout the fallowed period and to destroy weed growth. 

Plot 2 (ordinary fallow— control) : Cultivated during spring and prior to 
seeding only. 

Plot 3 (neglected fallow) : Cultivated prior to seeding only. 
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The land was ploughed in July, 1929, and tie plots were cultivated as fol- 
lows; — Plot 1 was cultivated in September, November, March, April and before 
seeding, i.e, five times. Plot 2 was cultivated in September and prior to seeding, 
and Plot 3 was cultivated before seeding only. All plots were repeated five times. 
The results for this year and the average results for 1930 are as follows : — 

Mulching Extekiment. 


Planted on 2l8t May, 1930. Variety — Nabawa.* Superpboapbate — 1121b8. per acre. 

Seed — 601b9. per acre. 




Computed Yields per Acre. 


Average 

Per- 

Average 

Per- 

CultivatiojM. 






Yields 

centage 

Yields, 

Yields 

centage 

Yields, 






X>er acre, 

per acre, 
i914-30. 


Sec. 1. 

Sec. 2. 

1 

Sec. 3. 

Sec. 4. 

Sec. 5. j 

1980. 1 

19S0. 

1914-30. 


bus. lbs. 

bus. Ibs.l 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 

% 

Mulched In Bprintf, after 

30 0 

9 .52 

9 62 

10 0 

10 32 

10 3 

100 

14 47 

108 

rains during summer, 
and before seeding 










Mulched in spring, and 
betore seeding (Con- 
trol) 

Mulched before seeding 

10 0 

10 10 

10 8 

10 8 

0 44 

10 3 

100 

13 44 

100 

12 32 

0 30 

9 36 

10 0 

0 44 

10 18 

102 

i 12 39 

92 

only 











The difference in yields in the plots this year is not signilicnnt. The a\'erage 
results for the sixteen years that the experiment has been conducted indicate, how- 
ever, that the most economical working of the fallow is to cuitixate in spring and 
prior to seeding. It is pointed out, however, that where weeds arc bad, it is ad\ is- 
ahle to make use of summer rains to destroy weeds by cultivation. 


Nitrogen Experiment, 1930, 

The object of this experiment is to determine whether increased yields are ob- 
tained when heavy dressings of a nitrogenous fertiliser are applied to the wheat 

crop in addition to an application of superphosphate. 

• 

For the purposes of the experiment two rates of sulphate of ammonia were 
applied, viz., 1 cwt. and 2 cwt. respectively. 

Superphosphate was applied to all plots at the rate of 112 lbs. per acre, and 
those plots to which superphosphate only was applied were treated as controls. 
Comparisons were made betAveen these control plots and those plots receiving 1 
cwt. and 2 cwt. of sulphate of ammonia respectively. With eacli of these dressings 
the whole of the fertiliser was applied at the one time, viz., at seeding. 

The experiment was conducted on both fallowed and unf allowed land, all plots 
being repeated five times. The fallowed land was ploughed in August, 1929, Avith 
a mouldboard plough and springtyne cultivated during September and again prior 
to seeding. The unfallowed land was mouldboard ploughed on June 2nd, 1930, 
and then harrowed, and all plots Avere seeded on 6th June, the variety Nabawa 
being sown at the rate of 60 lbs. of seed and superphosphate applied at 112 lbs. 
per acre. 
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The results obtained arc shown hereunder:— 


NITROGEN EXPERIMENT. 


Fallow. 

Variety — Nabawa. Planted on 6th June, 1930. Superphosphate — 1121l)s. per acre. 

Seed — eolbs. per acre. 


' 1 

Rate of Application of 
Ammonium Sulphate 
per acre. 

Computed Yields per Acre. 

Average 
Yields 
per acre, 
1930. 

Per- 

centage 

Yields, 

1930. 

Per- 

centage 

Yields. 

1929-30. 

Sec. 1. I 

Sec, 2. j 

Sec. 3. 1 

Sec. 4. j 

Sec. 5. 1 

1 

bus. lbs. 

bus. Ibs.l 

bus. 11)8. 

1 

bus. lbs.! 

bus. llw. 

bus, lbs. 

f % 


1 cwt 

6 16 

0 32 

7 28 

7 52 : 

8 40 

7 22 

100 

109 

NU 

6 48 

7 28 ' 

6 56 

7 44 

7 44 

7 20 

100 

100 

2 cwt 

7 12 I 

6 24 

7 12 ' 

7 28 

7 12 

7 6 

96 

105 


Non-Fallow. 

Variety — Nabawa. Planted on 6th June, 1930. Suiicrphosphute -112lbs. per acre. 

Seed — 601bs. i)er acre. 


Rate of Application of 
Ammonium Sulphate 
per acre. 

Computed Yields per Acre. 

Average 

Yields 

Per- 

centage 

Per- 

centage 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

See. 5. 

per acre, 
1930. 

Yields, 

1930. 

Yields, 

1929-30. 


bu.s. U>s. 

bus. lbs. 

bus. lbs. 

bus. lbs. 



bus. lbs. 

bus. lbs. ! 

O.' 

O' 

0 

1 cwt 

10 40 

11 44 

8 56 

9 4 

10 0 

10 5 

133 

117 

Nil 

8 56 ^ 

8 24 

6 56 

6 24 

7 12 

7 34 

1 100 

100 

2 cwt 

10 8 

9 36 

8 24 

8 40 

8 16 

j 

! ” ' 

1 119 

133 


As tilis experiment has been conducted for two years only, no definite conclu- 
sions can be arrived at. The averajj^e results indicate that on this davss of soil the 
nitrogenous fertiliser produces greater increased yields on tJie iinfallowed than on 
the fallowed land. On both sections this year, plots receiving at- the rate of 2 cw t, 
of nitrogenous fertiliser did not yield as well as those plots receiving a dressing 
of 1 cwt. 


FIELD EXPERIMEirrS WITH WHEAT, ^930. 

WONGAN HILLS LIGHt" LANDS FARM. 

I. Thomas^ Superintendent of Wheat Farms, and 
A. R. Venton^ Fann Manager. 

The following experiments with potash and nitrogenous fertilisers were con- 
ducted at the Wongan Hills Light Lands Farm during 1930, in addition to those 
published in the March issue of the Journal. 

The past season was more favourable for the growth of the crop than that 
the previous year; although the rainfall was again below the average, it was 
more evenly distributed. 



248 


JOURNAL OP AGRICULTURE, W.A. 


[JriiK, 1931. 


% 

The following table shows the monthly rainfall for 1929 and 1930 as re- 
corded at the farm, together with the averages for the past 17 years as officially 
recorded at the Wongan Hills township, four miles distant. 







1 Growing Period. | 



Total 

Year. 

Jail. 

Feb. 

Mar. 

Apl. 

j May. 

June. 

Jnly. 

1 

Aug. 

Sept. 

Oct. 

Total. 

Nov. 

Dec. 

for 

Year. 

1930 

7 


53 

92 

66 

367 

321 

149 

90 

56 

1,048 

1 

98 

1,299 

1929 

22 

217 

85 


261 

426 

172 

140 

35 

141 

1,176 

38 

4 

1,541 

17 years' average ... 

44 

55 

97 

62 

196 

300 

278 

195 

126 

94 

1,191 

41 

49 

1,538 


Useful rains fell in April, and those varieties planted during that month 
obtained a good start. The latter part of May was warm and dry, and as a 
result a little malting occurred in those portions of the crop planted after the 
first week in May. 

The land on which the experiments were conducted was virgin country 
l)rior to being fallowed in 1929, consisted mainly of the smokebush and tussocky 
types of sand plain. It was ploughed from June to early August, 1929, with 
a disc implement (Sundercut), cross cultivated with the same implement during 
August and September, and again cultivated with the same implement in March 
and early April. Prior to seeding it was tandem disc cultivated. Excepting 
where the requirements of an experiment necessitated otherwise, the cultural 
details for all the experiments were as outlined. 


Potash Experiment, 1930. 

The object of this experiment is to determine whether any advantage is 
derived by supplementing the dressing of superphosphate with a potassic manure 
for growing a wheat crop on light land. 

Three fertilisers were used and were applied as follows: — 

Plot 1 — 150 lbs. superphosphate + ihs. muriate of potash per acre. 
Plot 2 — 150 lbs. superphosphate per acre (control). 

Plot 3 — 150 lbs. superpliosphate -f 140 lbs. kainit per aci*e. 

This section of plots, each one-eighth of an acre, was repeated five times. 
The quantity of potash stated as KgO is the same in 5<6 lbs. of the muriate as in 
140 lbs. of the kainit. 

The potassic fertilisers were applied to the respective plots about four weeks 
before seeding. This course is considered advisable owing to the risk of injuring 
the young plants incun’ed by applying a fertiliser of this type at seeding time. 

Germination was fairly even, growth throughout the season was healthy, and 
at no time during the season could any difference be discerned between the plots. 

Unfortunately harvesting operations on this experiment were interrupted by 
heavy rain and strong wind. The five plots which were harvested after the storm 
i^ad lodged somewhat and only the results of three sections harvested prior to 
the storm were used for comparison. 
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Mixed Fekhliser Experiment. 


Planted on 29th April, 19110. Variety — Nabawa. SiiperiJliosphate — I oOIIih. per acre. 

Seed — 451 ):>h. per aero. 


potash appliod 
per Acre. 

('oinputeil Vitdils per A<to. 

Average 
YieUls 
per acre, 
1930. 

Per- 

centage 

fields, 

J 930. 

Average 
A’ields 
per acre, 
1927-30. 

Per- 

centage 

Yields, 

1927-80. 

Sec. 1. 

1 Sec. 2. 

j Sec. 3. 

1 

See. 4. 

Sec. 5. ^ 


bus. lbs, 

bus. 11. s. 

bus. lb**. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

... 

bus. lbs. 

1 

Muriate f)f Potash, 6(M1). 

t 

t 1 

Itt 24 

15 44 

10 40 

16 10 

i)8 

15 18 

99 

No Potash 

t 

t 1 

10 40 

10 8 

10 56 

10 35 

100 

1.5 20 

100 

Kainit, 1401h. 

t 

1 5 20 1 

16 8 

.10 24 

j 10 24 

10 19 

98 

1 5 20 

100 


t L’lots damaged by heavy weather. Only Sections 3, 4, and 'j used in calculations. 


The results of this year and also the average results for the four years during 
which the experiment has been conducted, show that the yields are not increased 
by applying a potassic fertiliser to this class of soil. 


Nitrogen Experiment , 1930. 

The objects of this experiment which was carried out on fallowed and un- 
fallowed land are: — 

(a) To determine whether increased yields are obtained when liea\y dress- 

sings of sulphate of ammonia are applied to the wheat crop in 
addition to an application of superphosphate, and 

(b) To ascertain whether it is advantageous to apply only part of this 

nitrogenous fertiliser at seeding time and part during the month of 
August (spring). 

For the purposes of the experiment, two rates of sulphate of ammonia were 
applied, viz., 1 cwt. and 2 cwts. respectively. 

Superphosphate was apiilied to all plots at the rate of 150 lbs. per acre, and 
those plots to which superjihosphate only was applied were treated as controls. 
Comparisons were made between these control plots and those plots receiving 
1 cwt. and 2 cwts. of sulpliate of ammonia per acre respectively. With each of 
these dressings the whole of the fertiliser Avas applied at the one time, viz., at 
seeding, in the one instance, and also, in separate plots, the application of half 
of the sulphate was delayed until the month of August. 

The fallowed land was of the smokebush type of countiw and was ploughed 
in June- July, 1929, with a disc cultivating plough and cross cultivated in October 
with the same implement. In Januai’y it was scrub-raked and in March disc 
cultivated and tandem disced prior to seeding on 24th April, 1930. 

The iion-fallowed land was iiloughed a few days prior to seeding on 7th May. 

Germination was good on both the falloAV and non-falloAV sections. From 
the end of May onwards the plots treated with the suli>hate of ammonia appeared 
more robust. A very marked difference was also apparent between the affects 
of the various dressings of the nitrogenous fertiliser. As the season advanced 
this difference became more apparent, the plots being denser and taller according 
to the quantity of sulphate of ammonia used. The additional dressings, however 
9t the end of August made no visible difference. In the fallowed section, tla 
control plots matured seven to eight days later than the remainder and on tl 
non-fallow six to seven days later. 
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It was noticed on both sections that those dresse<i with nitrogenous fertilisers 
lodged at maturity, this being more pronounced on the fallow section where the 
growth was more rank. 

No difference could be observed in the growth of the plots which were top- 
dressed in August. 

<*« 

The results obtained are ns follows: — 

ICITROOEN EXPERIMENT. 

NON-FAtrOW SECTION. 

Planted on 7th May, 1930, Variety — Nabawa. Snperphospliute — 15011)8. per acre. 

Seed — 451bB. per acre. 


Bate of application of | 
Sulphate of Ammonia 
per acre. 


t'oinputed Yields per acre. 


Average 

Yields 

Percent- 
age 1 

Percent- 

age 

Sec. 1. 

Sec. 2. 

Sec. 3. 

1 

Sec. 4. 

Sec. 6. 

per acre, 
1930. 

Yields, 
1930. j 

Yield#. 

1929-30. 


bus. lbs. 

bus. lbs.! 

bus. lbs. 

bus. lbs. 

bus. lbs. 

1 

bus. lbs. 

o/ 

O/ 

116 

56Ib8. at seeding; 56lb9. in 
August 

18 48 

17 4 

17 44 

18 0 

16 66 I 

1 

17 42 i 

106 

NU 

1C 0 

15 3C 

17 12 

17 62 

16 50 

16 43 

100 

100 

1121bs. at seeding; 1121bs. 
In August 

17 12 

17 36 

17 28 

16 32 

16 32 

17 4 

102 

112 


N O N-FaLLO W SKCTION. 

Planted on 7feh May, 1930. Variety — Nabawa. Superphosphate — 1501 bs. per acre. 

Seed- ™45lb8. per acre. 


Rate of application of 
Sulphate of Ammonia 
per acre. 

Computed yields per acre. 

Average 
Yields 
per acre, 
1930. 

Percent- 

age 

Yields, 

1930. 

Percent- 

age 

Yields, 

1929-30. 

Sec. 1. 

Sec. 2. 

[ 

Sec. 3. 

Sec. 4. 

Sec. 5. 


bus. Ibs.j 

bus. Ihs. 

bus. ibs.j 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

O' 

112)b. at Seeding 

17 36 I 

18 8 

17 44 

17 28 

16 66 

17 34 

100 

111 

NU 

10 8 

18 8 

18 48 1 

17 44 

17 20 

17 38 

100 

100 

2241b. at Seeding 

15 12 

16 56 

15 44 

16 8 

17 20 

16 16 

92 1 

108 


FAJ.tOW SECTION. 

Planted on 24th April, 1930. Variety — Nabawa. Superphosphate — ISOlhs. per acre. 

Seed — 451bs. per acre. 


Rate of application of 
Sulphate ox Ammonia j 
per acre. 

Computed Yields per acre. 

Average 

Yields 

Percent- 

age 

Perceiit- 

age 

Sec. 

1. 

Sec. 

2. 

Sec. 

3. 

Sec. 

, 4. 

Sec, 

6. 

per acre, 
1930. 

Yields, 

1980. 

Yields. 

1929-30. 

■ 1 

bus. 

lbs.! 

bus. 

lbs. 

bus. 

lbs. 

bus. 

IbB. 

bus. 

lb». 

bna. 

lbs. 

V/ 

/o 

% 

H2lbs. at Seeding 

22 

0 ! 

21 

52 

19 

44 

20 

24 

21 

28 

21 

6 

132 

146 

m 

16 

66 

16 

0 

14 

32 

16 

16 

16 

52 

15 

55 

100 

m 

ai Seeding 

21 

62 

22 

8 

21 

12 

21 

36 

24 

8 

22 

11 

139 
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Fallow Section. 

planted oa24th April, lO.W. Variety — Nabawa. Superphosphate- ^ISOUis. per acre. 

Secxl — 45iba. per acre 


Kato of application ot 
Sulphate of Ammonia 
per acre. 

Computed Yields per acre. 

Average 
Yields 
per acre 
1930. 

Porcent- 

age 

yields, 

1930. 

Percent- 

age 

Y'iclds, 

1929-30. 

See. 

1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 5. 


buy. 

lbs. 

bus. Iba. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

O' 

O' 

50lb8. at Seeding ; 5(iibH. 

18 

56 

19 20 

22 0 

21 4 

20 48 

20 26 

124 

131 

in August 










:^u 

15 

28 

16 8 

16 48 

17 12 

16 32 

16 26 

100 

100 

112lb8. at Seeding; 112lbM 

20 

32 

20 40 

22 ‘ 0 

22 0 

22 24 

21 31 

131 

142 

in Augimt 









i 


The results on the fallowed plots show that a dressing of nitrogenous manure 
Avhen applied at seeding time gives greater yields than when portion is apidied 
at seeding and the balance during spring, and there is, apparently, no benefit 
to be obtained by increasing these dressings above 1 cwt. per acre. This experi- 
ment has been carried out for two years only, and these conclusions need further 
confirmation before they can he accepted. 

The results do, however, demonstrate that this class of soil is very deficient 
in nitrogen. 


FIELD EXPERIMENTS WITH WHEAT, J930- 

SALMON OI'MS EXPERIMENT FARiM. 

I. Ti]()3fA8, Superintendent of Wheat Farms, 
and 

L. (r. Skinou, Farm Manager. 

The following exi)eriments were conducted at the vSalmon Gums Experiment 
Farm during 1930 in addition to those published in the March issue of the 
Journal : — 

Time of ploughing. 

Depth of ploughing. 

Mulching. 

Nitrogen. 

The rainfall for the greater part of the past season was favourable for tne 
growth of the wheat crops. The heavy rains which fell in March facilitated the 
preparation of a good seed bed in addition to assuring reserves of moisture in the 
subsoil. Seeding operations were carried out under ideal conditions, and the ger- 
mination of the seed was excellent. Favourable growing eonditions continued 
until the end of August. Light falls were recorded dunng September, but the 
erops did not derive full advantage from these because of the drjdng winds which 
^vere later experieneed. 
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The monthly rainfall, as recorded at the farm for both years 1930 and 1929, 
together with the average for the past 12 years as recorded at Salmon Gums, one 
mile distant, is as follows: — 









Growing Periods. 





Total 


.Tarn. 

Fof). 

Mar. 

Al3l. 

May. 

.lime. 

July. 

Aug. 

Sept. 

Oct. 

Total. 

Nov. 

Dec. 

for 

year. 

At Farm, 1930 ... 



,312 

162 

i 269 

1.56 

92 

2,30 

73 

17 

8.37 

14 

298 

1,623 

At Farm, 1929 ... 

106 

66 

73 

26 

12.5 

207 

159 

163 

21 

35 

710 

1.50 

43 

1,173 

Average, 1926-30 ... 
Snlmon Oumg Town, 

33 

1 

35 

203 

99 

133 

113 

139 

167 

8(J 

88 

720 

40 

74 

1,204 

1919-80 

29 

46 

128 

113 

165 

151 

132 

141 

110 

118 

812 


98 

1,«01 


Tlie area on which the experiments M^ere planted, originally carried silver 
mallee, silver bark, tea tree and other light mallee, and was cleared in 1926, fal- 
lowed 1927, and cropped in 1928. In preparation for the planting this year it 
was ploughed to a depth of 4in. with a disc-cultivating plough in June- July, 1929, 
cross ploughed in November, springtyne cultivated in January, and prior to seed- 
ing. 


Time of Ploughing Eaperiment, 

The object of this experiment is to ascertain whether the time ol‘ caiTying out 
the initial operation of fallowing, i.e., ploughing, has any effect u[)on the yields of 
the resultant wheat crop. 

Tliree plots, treated in the following manner, w^ere required: — 

Plot 1. — Ploughed in March, 1929. (I/ong summer fallow.) 

Plot 2. — Plouglied in June, 1929. (Early winter fallows) 

Plot 3. — Ploughed in September, 19219. (Late winter fallow’.) 

Each plot wns repeated live times. 

The land on wiiicli the experiment was conducted was cleared in 1927 of its 
original vegetation of gimlet-mallee, silver bark and tea tree scrub. It w^as fallowed 
in 1927, cropped in 1928 and then jdoughed according to the requirements of the 
experiment in 1929. 

All plots were cultivated in November and again i)rior to seeding. 

The results obtained arc set out hereunder: — 


TIMK Ol KXPKRIMKNT. 


Variety -Naltawa. IManteil on OGi .liav. 

Sn|n?i pbospbat 

e 112 lb: 

i. per aert 

Seed 

45 lbs. j)er Jicie. 



(.’orui»nted Yields 

per Acre. 


Average 

YieldH 

Per- 

centage 

Average 

Yields 

Per- 

centage 

Time of Ploughing. 

Sec. 1. 

1 Sec. 2. 

j Sec. 3. 

Sec. 4. 

1 Sec. ,5. 

per acre, 
1980. 

yields, 

1930. 

per acre, 
1928-30. 

i 

Yields, 

1928-80. 


bus. 11)8. 

bns, lbs. 

bus. 11)3. 

bus. Ihs.^ 

I bus. ll>8. 

bus. U>s. 

"o 

bus. lbs. 

% 

March. 








i 


liong summer fallow ... 

13 4 

J 1 52 

12 0 

12 8 

11 36 

12 8 j 

92 

12 30 

96 

June. 




1 


1 




Early winter fallow ... 
September. 

14 8 

12 16 

' 12 48 

13 4 

18 52 

13 14 ' 

i 

100 

13 3 

100 

Lato winter fallow ... 

12 .56 

11 .52 

12 0 

12 0 

1 12 0 

12 10 1 

02 

12 6 

03 


The results obtained this year and the average results for the past three years 
indicate that the early winter ploughing gives the best results. Thus ploughing 
should be commenced as soon as possible after seeding has been completed as the 
results indicate that the (earlier the initial oj>eration is completed during the winter 
months the better. 
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Depth of Ploughing Experiment^ 1930. 

The object of this experiment, which has been conducted for the past two 
years, is to determine the most economical depth to plough for the wheat crop. 

Three plots, each I’epeated five times, were required, one ploughed to a deptli 
of 2 inches, one to 4 inches and one to 5 inches. The type of implement available 
did not permit of the third t^lot being ploughed to a depth of 6 inches, as was 
originally intended. 

The land on which the experiment was conducted originally (mrried gimlet 
malice, silver bark and t(;a tree, and was cleared and fallowed in 1927, cropx)ed 
1928 and ploughed, according to the requirements of the experiments, in June, 
*1929. It was disc cultivated in November and springtyne cultivated in January 
and prior to seeding on May 7rb. 

Greater difliculty was ex[)erienced in obtaining a good seed-bed in the 2-inch 
ploughing than in the dee|>er ploughing. During the early stages of growth little 
difference in appearance could be detected in the various plots, but when tin* lat(‘ 
spring rains were deficient tlie deeper ploughing showed to advantage. 

The results obtained are set out below: — 


DKPTlt OF TL01;G1CIN(7 EXPERLMKXT. 

Variety — Xabawa. IMaiitod on 7th May, UKU). Snperpliosphate — 11211)8. per acre. Seed 451 I.>b. jKTacrc. 


Dojitli of rionghiuK, 

See, 1 . 

(.’oiiijtiiteil fields 

Sec. 2. 1 Sf'C. 2. 

Iter Acre. 

See. 4. 

See. 5. 

Average 
Yields 
per jvere, 
1030. 

Per- 

centage 

Yields, 

1030. 

Average 
Yields 
per acre, 
1020-30. 

Per- 

centage 

Yields, 

1920-30. 

2 inchew ... ... 

bUK. |l)S.l 
11 12 

l)ii.s. Ibs.i bus. 11)8. 
11 r.2 ! 10 24 

1 I 

bus. lbs. 
11 4 

bus. lbs. 
1 1 28 1 

bus. Ibs.j 
11 12 1 

87 

bus. lbs. 
12 14 

00 

1 

4 ,, 

12 0 

12 .'>n 12 44 

12 It) 

12 44 1 

VI ;>G 1 

100 i 

12 22 

100 



11 :.2 

! 1 

12 oO ; 12 44 

12 8 

12 20 1 

12 ol 

00 

13 0 

1 

or> 


Although no definite conclusion can be arrived at from the result of two years^ 
experiments, there is an indication in this and the previous year’s results that 4 
inches is sufficient depth to ttlough. In this district, where inallee stumps, are 
abundant, it will be found that by tiloughing to a depth of 4 inches a greater pro- 
portion of stujn])s can be removed than by shallow iiloughing. Witli the shallow 
ploughing also, it is difficult to maintain a suitable mulch and pr(‘paro a good seed 
bed. 

Mulching Experiment, 1930. 

The object of this experiment is to determine how far and under what condi- 
tions the cultivation of winter fallowed land during the spring and summer months 
is profitable. 

For this purpose three plots were required. 

Plot 1. — Cultivated during spring, again during summer al ter 25 points 
of rain or over, and again before seeding, the object being to 
maintain a mulch during the fallowed period and to destroy 
weed growth. 

Plot 2. — Cultivated during spring and prior to seeding only. 

Plot 3. — Cultivated prior to seeding only. 

Each plot was repeated live times, the experiment being conducted on land 
which was ploughed in June, 1929. 
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The variety Nabawa was planted on 3rd May, 1930, at the rate o£ 45 lbs. i)er 
acre. Superphosphate was applied at the rate of 112 lbs. per acre. 

The results are tabulated below: — 


MULCHINO EXPEUTMENT, 1930. 

Variety — Xabawa. Planted on 3rd May, 1930. Superphosphate — 1121bfl. per acre. Seed — per acre. 




Computed Yields per Acre. 


Average 

Yields 

Per- 

centage 

Average 

Yields 

P<«ir- 

ceutage 

Treatment. 

i 

Sec. 1. j 

1 

Sec, 2. 

Sec. .3. 

Sec. 4. 

Sec. 5. 

per ac5re, 
1980. 

Yields, 

1930. 

per acre, 
1929-30. 

Yields, 

1929-30. 


bus. lbs. 

bus. Ills. 

bus. lbs. 

bus. Ibg. 

bus. lbs. 

bus. lbs. 

O' 

bus. lbs. 

% 

Cultivate<i in spring, 
after summer rains 
and before seeding 

13 30 

12 10 j 

1 

12 8 

12 24 

* 

12 30 

105 

13 21 

104 

Cultivated in spring, and 
before seeding 

10 8 

12 50 

12 24 

12 24 

* 

11 f>8 j 

100 

12 52 

100 

Cultivated before seed- 
ing only 

12 0 

11 52 

1 

12 48 

13 20 

[ 

* 

1 

12 30 1 

104 

13 15 

103 


* Discarded owing to accident at .seeding. 


No definite conclusions can be arrived at, as this experiment has only been 
conducted for two years. 

Nitrogen Experiment, 1930, 

The object of this experiment is to determine whether increavSed yields are 
obtained when heavy dressings of sulphate of ammonia are applied to the wheat 
crop in addition to an application of superphosphate. 

For the purpose of the experiment, which was conducted on both fallowed 
and unfallowed land, two rates of sulphate of ammonia were applied, viz., 1 ewt. 
and 2 cwt, respectively. Superphosphate was applied to all plots at the rate of 
1 cwt. per acre, and those plots to which superphosphate only was applied were 
treated as controls. The whole of the fertiliser was applied at seeding time, all 
plots being repeated five times. 

The land for the fallowed section was ploughed in June, 1929, disc cultivated 
in October, springtyne cultivated in November and again prior to seeding. 

The unfallowed land which had been cropped two years previously, Avas only 
springtyne cultivated prior to seeding. 

All plots were planted on 9th May, 1930, the variety Nabawa being sown at 
the rate of 45 lbs. per acre. 

The plots to Avliich the nitrogenous fertiliser was applied showed to advantage 
during the winter, being easily distinguished by the density of growth and the dark 
green colour of the flag. They made better growth until the spring when, owing to 
the dry weather conditions, they suffered more than the control plots. 

The results obtained are set out below: — 

NITIUXJEX EXPEllIMKXT, 1930. 

Fallow skctiox. 


Viirlety-^Nabawa. Plante. 1 on IHh May, 1930. Supcrphosphate—1 121bi?. per aere. SeeO- 4r)H»s. per acre. 


Rate of Application of 
Ammonium Snlpiiate 
per acre. 


('oinputf.l 

Yields per Acre. 


Average 

Yields 

Per- 

centage 

Per- 

centage 

See. 


Sec. 2. 

Sec. 3. 

Sec. 4, i 

i 

Sec. 5. 

per acre, 
1930. 

1 Yields, 
1930. 

Yields, 

1929-80- 


bus, Iba. 

bus. Ills. 

bus. lbs. 

bus. Iba.j 

bus. lbs. 

1 

bus. lbs. 

1 

0/ 

/o 

% 

... A 

12 

10 

14 24 

14 24 

13 4 ' 

14 24 

13 42 

92 i 

95 


10 

0 

14 40 

15 4 

14 16 

14 40 

14 56 

100 

100 

, ... , 

13 

28 

14 8 

12 48 

13 44 

12 48 . 

13 23 i 

90 

m 
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JJ’on-Fallow Sectiox. 

Variety — Nabawa. Planted on 9th May, 1930. Superphosphate — 1121bs. per acre. Seed — IGlbs. per acre. 


Kate of AppUcatiou of Am* 
monlum Sulphate per acre.. 

Computed Yields per Acre. 

Average 
Yields ! 
per Acre. 
1930. ! 

Percentage 

Yields 

1930. 

Section 1. 

I Section 2. | 

Section 3. 

Section. 4 

Section 5. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

o/ 

,0 

1 cwt. 

10 56 

12 16 

12 40 

12 40 

11 36 

12 2 

95 

Nil 

12 48 

12 .56 

12 48 j 

12 8 

12 48 

12 42 

100 

2 cwt. 

12 .56 

12 0 

12 48 

i 

12 16 

11 30 i 

12 10 

97 


Although these results are for two years only they indicate that there is no 
advantage in using heavy dressings of sulphate of ammonia either on fallowed or 
unfalloAved land of this nature. 


FIELD EXPERIMENTS WITH WHEAT, 1930. 


YILGARN EXPERIMENT FARM. 

I. Thomas, Superintendent of Wheat Farms. 

In addition to the experiments published in tlie March issue of the JournaL 
I lie following experiments were conducted at the ^'i]ganl Experiment Farm during 
IDdO 

Time of Ploughing. 

Depth of Ploughing. 

Mulching. 

Nitrogen. 

Since cropping operations liave been carried out at the farm (these eornmenc- 
ing in 1929), the j’a infall during the growing periods has been below that of the 
average for Southern Cross (a distance of 8 miles AYest) for the past 40 years. 


The monthly registrations at the farm for 1930, together witli the average for 
the past three year.s, and the average as recorded at Southern Cross Cor the past 
40 years are set out hereunder: — 









Growing Period. 





Total 


Jan. 

Feb. 

Mar. 

Apl. 

May. 

|.Junc.j 

July. 

Aug. 

1 Sept. 

Ovt. 

Total. 

Xov. 

Dec. 

j 

for 

year. 

1930 

1 

167 

62 

209 

87 

1 229 

88 

110 

45 

9 

.568 

10 

173 

1,189 

Average 3 years ... 
Southern C^roas aver- 

43 

95 

58 

86 

177 

1 160 

i 

104 

75 

31 

2.5 

565 

101 ! 

77 

1,025 

age, 40 years ... 

49 ; 

61 i 

107 

79 

1.38 

1 141 

i 

145 

110 

80 

Cl 

675 

43 

46 

1,060 


Following good rains during the months of Februaiy^ and Alareh, copious 
rains were experienced in April, resulting in the subsoil becoming ivell supplied 
with moisture. These April rains caused seeding operations to be delayed, but after 
the first week in May no further rain was recorded during that month, which en- 
abled seeding to be proceeded with without interruption. Some anxiety, however, 
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was caused by this prolonged dry x>eriod, as it was feared that malting of the seed 
would occur in the crops sown after the middle of May. This anxiety was relieved, 
by rains early in June. During the remainder of that month further 
good rains were recorded and owing to the mild climatic conditions which prevailed 
during July and August, the crops made vigorous growth. . Unfortunately these 
favourable growing conditions did not continue into September. During this month 
the rainfall was scanty and several severe frosts occurred, combined with hot dry« 
ing conditions during the day, which affected the crops. Little or no rain was 
experienced in Octo}>er, so that they matured under adverse conditions, when it be- 
came apparent that the yields of earlier expectations would not be realised. 

The land on which the experiments were conducted was originally timbered 
with salmon gum and gimlet, and was (deared in 1928. During June and July, 
1929, in preparation for planting, it was ploughed with a disc cultivating plough 
to a depth of 4 inches. In September it was cultivated with a springtyne imple- 
ment and was again cultivated with the same implement in February, after rain 
and prior to seeding. 

Unless otherwise stated, these cultural operations refer to the land on which 
the experiments set out below wore planted. 


Time of Ploughing Experiment ^ 1930. 

The object of this experiment is to determine to what extent the time of 
ploughing affects the yields of the resulting crop. 

For this experiment, three plots were required : — 

Plot 1 — Ploughed in March (long summer fallow^). 

Plot 2 — Ploughed in June (early winter fallow). 

Plot .-1 — Ploughed in August (late winter fallow). 

Each plot was repeated five times. Subsequent to the initial operation of 
ploughing, the plots were springtyne cultivated in September and prior to seed- 
ing, which took place on May (ith. Portion of the seed geminated on May 14th, 
the balance not until after rain on June 7th. 

The results ai’c set out below" : — 


Time of ri.ouGHi5G Expeiiimknt. 

Planted on 6th May, 1030. Variety -OluyaH Early. Superphosphate - 1 1 21 hn, per acre. 

Seed — 301hs. per acre. 


Time of Ploughing. 


Computiid Vield.s per Acn-. 


! 

j Average 
Yields 
per acre, 
1930. 

I'er- 

centage 

Yields, 

1930. 

Average 
Yields 
per acre, 
1929-30. 

Per- 

centage 

Yields, 

1929-30. 

Sec. 1. 

1 Sec. 2. 

1 Sec. 3. 

Sec. 4. 

j Sec. 5. 


bus. lbs. 

li.s. 

1 bus. lbs. 

1 bus. lbs. 

bus. lbs. 

( 

bus. lbs. 

1 

% 

bus. lbs. 

% 

March, 1929 

10 8 

1.5 44 

9 4 

13 02 

14 8 

12 35 

83 1 

10 86 

86 

June, 1929 

14 32 

16 8 

16 48 

13 44 

14 24 

15 7 

100 

12 18 

100 

August, 1929 

16 16 

15 36 

10 40 

9 52 

14 82 

13 23 

89 

10 19 

64 


The results are for two years only, so that no definite conclusions can be 
arrived at. However, they are in conformity with similar experiments conducted 

at the other experiment farms, and stress the value of early winter fallow. 
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Depth of Plonghing Experiment, 1930, 

The object of this experiment is to ascertain the comparative effect upon the 
resultant wheat crop of ploughing the land to different depths. 

For the purpose of the experiment three plots were required, and were*, 
ploughed as follows: — 

Plot 1 — 2 inches, representing shallow ploughing. 

Plot 2 — i inches, representing medium ploughing. 

Plot 3 — (3 inches, representing deep ploughing. 

The plots were each one-eighth of an acre in area and were repeated five 
times. They were plonglied to the respective depths with a disc implement in 
June, 1929, and all tlie plots were springtyne cultivated during September and 
prior to seeding, which took [)laee on 6th May. The variety Gluyas Early was 
sown at the rate of 39 lb. per ac'Tc and siipeiqihosphate was applied at the rate 
of 112 lb. per acre. 

The results are as hereunder: — 

Dei’Th of Ploughing Experiment. 

Planted on 6th May, 1930. Variety — Gluyas Early. Superphosphate— 11211 s. iier juto. 

Seed — 3011)8, per acre. 


Depth of rioughinjj. 

( '<)ni])iited "N ields per A<*ie 

Average 

Yields 

j’er- 
( eutage 

Average 
'S ields 

rer- 

eciitage 

Yields, 

1 029-30. 

Se( 

. 1. 

1 See. 2. 1 Sec. 3. 

Sec. 4. 

See. 5. 

per acre, 
1030. 

Yields, 

1 030. 

per acre, 
1929-30. 

2ln. deep 

l»us. 

10 

Ills 

24 

i lnw. 11)8.! bii.s. lbs. 

; 10 10 1 10 10 

I»us. lbs. 
15 2S 

bu.s. Ibg. 
10 40 

bll.S. Ibs.i 

15 1 ! 

103 

l»iis, lbs. 
i 11 11 

101 

4iii. deep 

14 

48 

' U .50 i 14 24 

' 14 8 

U 32 

14 34 I 

100 

11 o' 

1 

100 

6in deep 

j 15 

20 

i 12 32 ' 13 4 

11 44 

11 4 1 

12 45 j 

88 

10 34 

96 


A,s the experiiiieiit has been conducted for two years only, no definite con- 
clusion can be arrived at, Allhongli a slight increased yield was obtained from 
the shallow ploughing this season, it is considered advisable on account of the 
difiieulty in maintaining the mulch during the summer on the 2-ineh ploughing 
to plougli to a greater depth. 

Mulching Experimenty 1930. 

The object of this experiment is to determine liow far, and under what con- 
ditions, the working of winter fallowed land is profitable during the spring and 
summer months. 

Tlirc'e plots were necessar.y to meet the requirements of tin* experiment, and 
Ihey were treated as follows: — 

Plot No. 1 (Well work(*d fallow). — (hdtivated during s})ring, again when 
required during summer, after 25 point.^ of rain or over, and again 
prior to seeding, the object being to maintam a mulch throughout 
the fallowed period and to destroy weed growth. 

Plot No. 2 (Ordinary fallow). — Cultivated during spring and prior to 
seeding only. 

Plot No. 3 (Neglected fallow). — Cultivated prior to seeding only. 

Plot I this year received cultivations with a springtyne cultivator in Sep- 
tember, February, March, and prior to seeding. Plot 2 was cultivated in Septem 
ber and prior to seeding, while Plot 3 w^as cultivated prior to seeding only. 
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The variety Gluyas Early was planted on 7th May, 1930, at the rate of 
30 lb. of seed per acre, superphosphate being applied at the rate of 112 lb. per 
acre. 


The results obtained are shown hereunder: — 

^tfrLCHiNO Experiment. 

Planted on 7th May, 1930. Variety — Uluyas Early. Superphosphate — 11211)8. per acre. 

Seed — SOlbs. per acre. 


Treatment. 

1 Computed Yields per Acre. 


Average 

Yields 

Per- 

centage 

Average 

Yields 

Per- 

centage 

Sec. 1. 

1 Sec. 2. 

1 Sec. 3. 1 

1 Sec. 4. j 

' Sec. 5. 

per acre, 
1930. 

Yields, 

1930. 

per acre, 
1928-30. 

Yields, 

1928-30. 

Cultivated in Sprinji 
after Summer rains 
and before soedlnj? 

bus. Ilia. 

bus. lbs. 

bu.s. lbs. 

bUH. lbs. 

bus. lbs. 

bus. lbs. 

O/ 

bus. Ibs.j 

1 „ 

16 16 

13 52 

14 24 

1 

15 12 

15 12 

14 59 

ih 

15 14 1 

1 

109 

Cultivated in Spring 
and before seeding 

12 56 

12 48 

12 32 

14 56 

14 32 

13 33 

100 

13 56 

1 00 

Cultivated before seed- 
ing only i 

13 36 

13 44 

1 4 0 

14 8 

15 12 

14 8 

104 

14 7 

101 


This year’s results and the average results for three years indicate that higher 
yields are obtainable when the fallow is cultivated after rain during sirring and 
•summer months. 

Nitrogeu Experiments 1930. 

The object of this experiment is to determine whether increased yield.s are 
obtained when heavy dressings of sulphate of ammonia are applied to the wheat 
crop in addition to an application of .superphosphate. 

For the purpose of the experiment, two rates of sulphate of ammonia w’ore 
applied, viz., 1 cw't. and 2 cwt. resi>ectively, while a third plot which received no 
sulphate of ammonia was used a.s a control plot. Superphosphate w^as applied 
at the rate of 112 lbs. per acre to all plots, which w^ere repeated ti\ e times. 

The experiment is .slightly modified this year, as it is planted on fallowed 
as well iis unfallowx‘d land. 

The fallow section W'as ploughed with a dis<‘- implement in June, 1929, and 
wuis springtyne cultivated in September and prior to seeding. 

The unfallowed land wais })loughed lo a depth of 3 ins. in April and 
springtyne cultivated immediately befoi'e seeding. 

The experiment w^as }ilanted on 9th May, the variety Gluyas Early being 
sown at the rate of 30 lbs. per acre and superphosfdiate applied to all plots at 
the rate of 112 lbs. per acre. 

The results obtained are tabulated hereunder:— 

XiTRooEN Experiment. 

.Y on- Fnllov' Section . 


planted on 9th May, 1030. Variety— Gluyas Early. Superphosplmte --1121118. per acre. 

Seed — 301hs. per acre. 


Rate of Application of Sul- 
phate of Ammonia per 
Acre. 


Computed Yields per Acre. 


Average 

Per- 

centage 

Yields, 

1930. 

Sec. 1. 

See. 2. 

Sec. 3. 

Sec. 4. 

Sec. 5. 

per acre, 
1930. 

1121b 

buft. lbs. 
13 44 

bus. lbs. 
11 44 

bus. lbs. 
12 0 

bus, lbs. 
13 4 

bus, Ibg. 
12 66 

bus, lbs. 
12 42 

0/ 

/n 

97 

Nil 

13 20 

12 32 

13 4 

12 48 

18 28 

13 2 

100 

2241b. ... 

11 44 

10 56 

12 32 

11 36 

12 32 

11 52 

91 
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Planted on 9th May, 


Fallow Section. 
Variety — (Jluyas Early. 
Seed — 30n>H. iier acre. 


Superphosphate 1V21))S. per acre. 


Rate of Application of Sul- 
pliute of Ammonia jier 
Acre. 


Computed Yields ]>er Acre, 


Sec. 1. j Sec. 2. I Sec. j Sec. 4. 


Average | Per- 
Yields I centape 
per acre, j Yields. 
1930. 1930. 


U2llt. 




1 lUlS. 11)8. 

1)11.4. Ih.s. 

bu.s. lbs. 1 

bus. lbs. i 

bus. 

lb.s. 1 

bii.s. 

lbs. 

i, 




1 19 

30 ! 

19 20 

17 12 j 

IS 24 , 

I 

10 

24 1 

1 

18 

11 

100 

Xil 



... 1 

ir. 

24 

1 

1 H 0 

17 20 I 

17 2S 1 

10 

.^0 

17 

14 j 

100 

22111.. 




I 20 32 i 

Ki 24 

•IH 32 ! 

IS 24 

If) 

12 i 

17 

49 

1 

103 


The expei‘inu‘iit has been condueted on tallowed land tor two years and on 
ihe nntallowed land once, so that, as yet, no dehrate eonelusions can he arrived at 

The results show that on the plots where sul})hate ot ammonia was applied 
in addition to superphosphate, the yields obtained from the nntallowed seer ion 
Avere lower than when only siiperj)hosphate was applied. These results weie 
reversed troiii the tallowed stadion. In both seetions, the plots re('eivini^ dressinjrs 
of 1 evvt. ot sul})hate ot ammonia jiave hiirher yields than tliose reeeivin.e: double 
this dressiiyif. 


FIELD EXPERIMENTS WITH WHEAT, J 930 . 

r M I » A W A 1 1 K X P E R T M l^N T EAR M . 

1. Tiio:\ias, Si)erintendent of Wheat Farms, 
and 

F. (lisiu BL, Farm IVlanag^er. 

The following’ e.xperiments w(‘re conducted at the Dampawah Experiment 
Farm during- ItldO, in addition to those })uhlished in the March issue of the 
Jon rnal : — 

Fallow and Non-Fallow. 

Time of Ploitghing. 

Depth of Ploughing. 

Mulcdiing. 

Nitrogen. 

The farm is situated 30 miles East of Perenjori, being formerly a portion 
of Karara Station, on the fringe of the Ix)wer Murchison, 

The soil is a red friable loam, uniform in appearance, and Avas originally 
timbered mainly with york gum, giant inallee, karara, and mulga scrub. 

This is t'^e first crop groAvn on this land, which was cleared during 1928 
and the parly part of 1929. After the burn a large quantity of ashes remained 
over the whole area. It was ploughed during the winter months (July- August! 
of 1929, with a disc cultivating plough 3-4 inches deep. Immediately after 
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ploug’liing it was cultivated \v\th a springtyne implement. The seed was planted 
with a combined cultivator drill at the rate of 45 lbs. per acre. Superphosphate 
was applied at ]12 lbs. per acre. 

The following table shows the rainfall ix^gistered at the farm since it was 
establishe<l, together with the number of days on which rain fell during the 
year under leview. 


A 'ear. 

•Inn. 

FcO. 

Mar. 

\v\. 

May. 

Orowiim |’{Mio(l. 
.liiiK'.j .fiily.j Auj;. j S('i>f. 

.u 

'1 otal. 

Nov. 

I)Cf. 

4’otal 

for 

A' ear. 

1928 

* 

* 


* 

JOl 

94 

1 

238 ' 142 

71 

34 

743 

0 

ir,o 

f 

1929 

:i7 

220 

01 

I XU 

207 

234 

«0 ($2 

18 

33 1 

074 

120 


1 ,09.5 

1930 

— 

•— 

93 

1 

48 

404 

190 1 93 

22 

41 ! 

708 

31 ! 

54 1 

1 ,069 

No of tails 1930 ... 

1 _ 



9 

! 2 

10 

12 : 10 


3 

" 47, 1 


3 

(58 


* No rtHior-Js. + liH'omploto. 


Although the rainfall during the growing period this year was greater 
than, the previous year, the spring rains Avere somewhat similar, being scanty 
and ins u III e lent for the crops to mature normally. 

After a very dry i)eriod from the middle of No\'ember, 1929, 93 points of 
rain were recorded in March, spread over 8 days. Both before and after this 
rain hot dry Aveather conditions prevailed. 

Prior to the middle of A}>ril, Avhen 123 j)oints ol rain avoih; recorded, no 
moisture could be detected in the subsoil as the rain whicli fell the previous 
month evaporated very rapidly. The registrations during the month of May 
were scanty and caused anxiety, as some of the croi)s already sown were above 
ground, and shoAved signs of distress and urgent need of rain. 

The continuous and coi)ious rains during June relieved the position, re- 
viving patches of the crop on Avhich the seed had appeared to have malted. 
There Avere, hoAvever, isolated patches Avhich Avere affected by the seed malting. 

Excellent growing conditions prevailed throughout July and the early part 
of August, and until the end of the third week of the latter month the crops 
looked very promising. Unfortunately the seasonable rains terminated abruptly 
at this time, resulting in the ears of the plants being unable to leave the sheath 
normally or wilting before reaching maturity. Harvesting of the crops for 
hay was commenced Kith September, and for grain on 23rd October. 


Fallow and A'on-Falloiv Experiment^ 1930, 

The object of this experiment is to ascertain the effect upon the resulting wheat 
crop of sowing oji falloAved and unfallowed land. 

For the purpose of the experiment two sets of plots were required. The 
fallow plots Avere j)loughed on 27th .June, 1929, and were springtyne cultivated in 
September and prior to seeding. The unfallowed plots were ploughed on 14th 
April, 1930, and springtyne cultivated prior to seeding. 

The plots, which were each one-eiglith of an acre in area, were repeated five 
times. 
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The variety Gluyas Early was sown on 2nd May at the rate of 45 lbs. pei* 
acre, superphosphate bein^ applied at the rate of 112 lbs. per acre. 

The results are as hereunder: — 

I’ALLOW T'. NON-FALLOW EXPEKIMENT. 

riaiitcd on 2ii<i May, 1930. Variety— Gluyas Early. SuperphosphaU -li21l)H. per acre. 

Seed' -451 1»8. per acre. 


Ti'fatmont. 

('ornpiitcd Vlelda per Acre. j 

A veraKc 
Yields 
per acre, 

! 1 930. 

i 

per- 

centap'e 

Yiolfls, 

1930. 

Seetion 1. j 

Section 2. j 

Section. 3. | 

Section 4. 

Section .5. 

Fallow ... ... ... 

Nou-Fullow 

l)lis. Ih.s. 

9 .52 

9 12 

bn:*. 11)8. 
U .52 

10 0 

bus. lbs. j 
12 0 

10 48 

bus. IbB. 
ll 44 

10 8 

bus. ll)S. 
12 40 

10 8 

bus. lbs. 

1 1 38 

10 3 

0 ' 

too 

80 


A.s this is the tirst yc'ar that tlie experiment has been ('ondiieted at this tarm, 
IK) detinite eoneliision ran fa* arrived at. They indirale, ho\ve\er, tliat inrreased 
yields are obtained from fallowed land. 


Time of PlotKjhing Experiment, 

The object of this experiment is to ascertain whether the time of cai’ryinf^ out 

the initial operation of fallowinjj:, i.e. ploughing, has any effect upon the yield of 

the resultant wheat crop. 

For the jmrixise of the experiment three |>Iots w(u*e required : — 

Plot 1. l^ouydied in April. 

Plot 2. Ploughed in June. 

Plot 3. Plouuhed in Au.uust. 

All ])lots were rep(*at(‘d tive time.s. 

Siil)se(juent to ])lou^hin^^, all plots were springtyne cultivati'd in September 

and prioi' to seedine:, which took place on 2nd May. The variety Gluyas Early 

was sown at the rate of 45 lb.‘^. per acre and supei-phosphate applied at 112 lbs. 
|)er acre. 

The results obtained aie as follow: — 

TIME OF PLOUGHING EXPERIMENT. 

Planted on 2nd May, 1930. Varicly- -(Uuyas Early. Superpliosphntc -11211.S. per acre. 

Seed— 45Il)s. per acre. 


Time of PlougUinp:. 


Uomputed Yields per 

Acre. 


Average 
A^elds 
])ev acre. 
1930. 

per- 

eeiitage 

Yields.. 

1030 

Sec. 1. 

See. 2. 

Sec. 3. 

Sec. 4. 

Sec. 5. 


bus. lbs. ] 

bu.s. lbs. 

1)08. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

O' 

/O 

April, 1929 

13 52 

12 8 

13 12 

12 8 

14 48 

13 13 

98 

.lime, 1929 

13 30 

13 44 

13 4 

12 48 

11 32 

13 33 

100 

August, 1929 

12 8 

11 52 

12 24 

13 12 

1 

i 12 8 

1 

12 21 

91 


From these results, which are for one year only, it would appear that the 
yields are increased when the land is ploughed during the early winter months and 
are in conformity with the results of somewhat similar experiments conducted at 
the other experiment farms. 
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Depth of Ploughing Experiment, 1930. 

The object of this experiment, which was conducted for the first time last 
season, is to determine the comparative effects upon the resultant crop of idouf?hinj> 
the land to different depths. 

For the purpose of the experiment three plots were required, and they were 
ploughed in July, 1029, at the respective depths of 2 inches, 4 inches and 6 inches, 
the whole experiment being repeated five times. The plots were spring-tyne culti- 
vated in September and prior to seeding, which took place on 3rd May, the variety 
Gluyas Early being planted at the rate of 45 lbs. per acre and superphosphate 
applied at the rate of 112 lbs. per acre. 

The results obtained Avere as follow : — 


DEPTH OF PLOUOHINO EXPEHIMENT. 


Planted on :^{rd May, 1930. 


Depth ot Ploiighiniz. 


2in. deep ... n 
4in y, ' ... 

Oin - 


Variety- (Jliiyas Early. 
Seed -^alha. j>er aere. 


Superphosphate — I12ll>8. pfr aere. 


r<nnimf«*(l Virlds per Acre. 

Averapo 

A 1 elds 

Ver- 

ccntJifK* 

Section 1. 

Sect ion 2. 

Section 3. 

Scet bui 4. 

Section .'I, 

per acre, 
1930. 

yields, 

1930. 

bus. lbs. 

b\is. lbs. 

bus. lbs. 

bus. lbs. 

bii.s, Jbs. 

bus. lbs. 


14 8 

9 3t) 

n 28 

11 3(‘> 

10 40 

1 1 30 

93 

13 44 

1 12 32 

11 28 

12 8 

1 1 30 

12 18 

100 

13 4 

I 

i 1 2 48 

12 19 

11 28 

I 10 48 

1 2 .') 

98 


As the experiment has been conducted for one year only, no definite conclusion 
can be stated, but the results agr(‘(* with those of a similar experiment conducted 
at other experiment farms, which arc that the most economical depth to fJough is 
4 inches. 

Miilching Experiment, 1930. 

This experiment is conducted in order to determine to wdiat extent the cultiva- 
tion of winter fallowed land is {)rolitable during the spring and summer months. 


Three plots were necessary to fulfil the rerjuirements of the ex|)eriment. Tliev 
were treated as follow^s: — 

Plot 1. — Cultivated prior to .seeding only (neglected fallow). 

Plot 2. — Cultivated during spring and j)rior to seeding only (ordinary fallow^. 

Plot 3. — Cultivated during spring, again Avhen re(]uired during summer after 
25 points of I’ain or over, and again ])rior to seeding, the object being to maintain 
a mulch throughout the fallowed period and to destroy wxn^d growdh. 

The soil on which the experiment w'as conducted was a red friable loam, the 
original timber being york gum and karara. This land was fallowed and cropi>ed 
for the first time for this experiment. 

All the plots were plouglied during July, 1929, and subsequently received the 
following cultivations wdth a springtyne implement. 

Plot 1. — Cultivated before seeding only. 

Plot 2.-— Cultivated in September and before seeding. 

Plot 3. — Cultivated in September, October, November, March, and prior to 
seeding in May. 
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The results obtairietl this season are as follow : — 

MTT L( HLN O E XPERTMENT. 

Planted on 5th May, Ift'.JO. Variety — <Jluy as Early. Superphosphate U 121L)s. per acre. 

Seed — 4r>lt>s. per acre. 


Treatment. 

('omjmkal 

ViekI.s per Aere. 


A verage 

per- 

centage 

Yields. 

1030, 

A verage 
Vidd.H i 

J'er- 

rentage 

^'ieldH.. 

1 020-30 

See. 1. 

Sec. 2. 

Set;, 3. 

1 Sec. 4. 

Sec. 5. j 

I)er acre, 
1030. 

per acre, 

1 1)20 -30. 


bus. IIks. 

h\is. lbs. 

bus. ll)s. 

bir-. Ii>8. 

bus. lbs. 

bu.s. ll)s. 1 

1 

{ bus. lbs. 


Cultivated 1 »et ore need itij? 
only 

Cultivated in Spring an<l 
heforo seetling 

10 40 

H .32 

11 4 

10 .50 

1 1 3ft 

10 34 

104 

10 IT 

102 

11 12 

S 40 

10 10 

10 48 

0 44 

10 8 

100 

1 (> 2 

100 

Cultivated in Spring dur- 
ing Suininor alter rain 
.and before seeding 

0 4 

11 4 

0 20 

10 10 

8 0 

0 33 

04 

1.5 10 

. 

oe, 

1 


Although Riot No. re(*(‘i\(‘(l (hree additional workings the results are no 
better than those from the plot worked after i)longhing and before* s(‘eding only. 
However, the results are only I'oi- two years and eannot as yet be ai'cepted as eon- 
ehisi\ e. 

XilroffCH K.rperimcnt, 

The oljjeet of this (ixjieriment is to determine whetlier iiieveased yi(‘lds aro 
obtained when heavy dressings of nitrogenous fertiliser ai’(‘ appli(>d to the wheat 
('I’op, in addition to an a])pli<'ation of superphosphate. 

For the i)urpose of the experiment two rates of salpliate of amniojiia were 
apj)lied, viz., 1 ewt. and 2 ewt. ivspeetively. 

Sn])er]>}iosphate was ajiplied to all plots at the I’ate of 120 lbs. per aere ami 
those plots, to whieli super|>liosphat(' only was api)lied, were treated as eontrols. 
(k)niparisons were made bet ween these control ])lots and those receiving 1 ewt. and 
2 <'Wt. (»f sulphate ot ammonia resjiec, lively. The fertilisers w^cre applied at seeding 
time. The i)lots were rei»ea{ed live times, the whole experiment being sown on 
iallowed and iinfallowed land. 

The fallowed section was ploughed during dun<‘ ami July, 1020, to a (l(‘])th of 
4 inch(*s and was cultix'ated with a s]>i*ingtyne cultivator in Sei)teixJ:>e]' and re('(‘i^•ed 
JU) further cultivation, the experiment being planted with a combined cultivator 
drill. 

The luifallowcd stadiou was plouglied J-4 irndies d(*ej> with a disc implemeni 
oil 7th April, 1030, and received no further working until seeding, when it wa,- 
])hint<‘d with a eondiiiied cultivator drill. 

The results obtained are shown hereunder: — 

EXPERIMENT F.\RM, PERE.X.IORI. 

M PR ( ) ( i E X E XP ER I ME N T. 

T'(tUow Section, 

PlautcR on 0th May, 1030. Variety — Glnyus Early. Supcrpliosphatc -lueil'S. per ario. 

Seed" -4511 »s. per acre. 


Hate of Application of Sul- 
plmte of Ammonia i>er acre. 


Computed Yields per Acre. 


1 Averagt* 
Yields 

1 pt'V acre, 

1 1030. 

1 

Per- 

ecnlage 

Yields. 

! 1030. 

i 

Section 1. 

Section 2. j 

Section 3. 

Section 4. 

j Section T). 


bus. Iba. 

bus. Ib.s. j 

bus. lbs. 

bus. lbs. 

bus. lbs. 

Ims. llts. 

i 

i 

1121b8 

7 52 

- .".O 

* a- 1 

7 3ft 

7 4 

ft 0 

7 17 

01 

Nil ‘ 

7 20 

8 24 ' 

8 32 

8 1ft 

7 20 

7 58 

100 

2241b8 

6 32 

ft 48 

ft 24 

4 60 

4 40 

.5 5*’ 

-4 
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Non-Fallow Section. 


Plnuted oil 9th May, 1930, Variety— -Oluyaa Early, Superphosphate — 120lbs. per ac*c. 

Seed — 451bs. per avTc. 


Rate of Application of Sul- 
phate of Ammonia per acre. 

Computed Yields per Acre. 

Average 
Yields 
per acre, 
1930. 

ror- 

contage 

Yields, 

1930- 

Section 1. 

Section 2. 

Section 3. 

Section 4, 

j Section .6. 


bus. lbs. 

bus. lbs. 

1 ) 118 . lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

1121be 

5 20 

6 66 

5 52 

6 32 

0 8 

6 10 

84 

Nil 1 

C ."■>() 

7 20 

8 32 

7 12 

6 32 

7 18 

100 

2241bs 

0 4 

4 8 

5 20 

5 28 

.'i 86 

5 7 

70 


These results whicli are Jor two years in the ease of the fallow seetion, and 
one year in the non-fallow section, indicate that no advanta«^a* is obtained by the 
application of a nitrogenous fertiliser to either fallowed or unfallowed land. 


''DOWNY MILDEW (SO-CALLED "BLUE MOULD '0 
OF TOBACCO. 

THE INDl STRY'S MOST SERIOUS MENACE, AND HOW 
TO COMBAT IT. 

IT. A. IbTTMAX, B.Sc. Agr., 

I’lant Pathologist. 

The disease known as ‘VDowny Mildew/^ or more freciuently, although less 
desirably, ‘‘blue mould’’ of tobaei-o, is the most disastrous disease with which the 
Australian tobacco-grower has to contend, wiping out, as it does with monotonous 
.regularity year after year in the Eastern States, enormous numbers of [>lants In 
the seed-beds, and sometime.s even alter planting out. 

The extremely serious nature* of the trouble under favourable conditions may 
perhaps be best realised from the following (juotations. In tlie “iveiiort from the 
Select Committee oti the Tobacco-growing Tndu.stry in Australia,’’ (9), 

occurs the statement: “The growers ha\e hitherto jiroved unable to deal with the 
blue mould disease, which in many ca^es wipes out the tobacco of a whole district 
two out of three seasons.” Adam (1), writing in the Victorian Journal of Agri- 
culture for July, .1925, stated: “Ere(|uently a tobacco seedbed, containing 
tliousands of plants in a condition ready for planting out, is ravaged to such an 
extent that every plant is affected. Growers, in the past, by cultivating a large 
number of seed beds in dilTerent j^arts, especially in the hills, sought to avoid 
disease in some beds, and usually from the.se sufllcient plants could be obtained 
for planting-out ])urf)oses. A more .serious problem has arisen lately in that the 
disease is not confined to the seed-bed, and quite large areas of planted-out tobaccx) 
in various stages of maturity have been ruined by it.” 

Tobacco-growing is still in its infancy in Western Australia, but already we 
have experienced one disastrous outbreak of the disease. This was at Manjimup 
last year on two adjoining })roperties (6). On both of them the disease was the 
cause of very poor financial results being returned to the growers. It is with the 
object of preventing, if possible, similar disasters this year, when hundreds of 
Iversons in widely-scattered parts of the State will be planting tobacco for experi- 
mental purposes, that the present article is being written. 
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CHARACTERISTICS OF THE DISEASE. 

As shown by Darnell-Smith (4), a tobacco seeHlliii" may be infi'cted in the 
very earliest stages, i.e., when it has not yet developed its first tnie leaves, but is 
still in the “cotyledon” or “seed-leal” condition. From tliat time onwards, right 
throughout its life, it may fall a prey to the disease wlitaiever the weatlier condi- 
tions become suita})le to the development of the fungus and the plant happens to 
be in a susceptible condition, provided always that the fungus coneerner! [Perono- 
spora sp.) is jireserit in the correct condition to cause infection. (Many farmers 
and others appear to ha\e the idea that “downy mildew” (“blue mould”) of toba(*co 
can develop spontaneously out of nothing, as soon as the weather conditions be- 
come suitable. This is most definitely not so. The “blue mould” disease can only 
develop if some stage of tlie “blue mould” fungus {Peronofipora sp.) is already 
present in the environment wlien the Aveather or atmospheric conditions becorm' 
suitable. The “blm* mould” fungus can only be begotten by the “blue mould” 
fungus, just as, for example, sheep can only be begotten ])y sheej), or tobacco 
plants by previous tobacco plants.) 

For an outbnaik of tin* ‘"downy mildew” (“blue mould”) disease ol' tobacco 
three re(juirements are absolutely nec(‘ssary, as follows: — 

(i) The correct fungus (7 sp.) must be ])resent. 

(ii) The Aveatlier or atmosphei'ic conditions juust be suitable for infection. 

(iii) The tol)ac(*o jilants must lie in a susceptible condition. 

If any (Uie of these requir(‘ments is not satisfied tin* disease cannof develop. 
Thus, if the t(‘m})erat ure ami humidity conditions in tla^ seed-l)(*ds wi re maintained 
unfavourable to infection, liie plants could be bombarded Avith the spurrs (“seeds”) 
of the causal fungus without the disease dcAeloping. 

In ai'tual pra<dic(‘ “doAvny mildew” or “blue mould” of tobacco is, i[i most in- 
stances, very largely a seial b(*d disease, although — as shown above— it may at times 
<‘aus(i sei’y severe losses attei- lh(‘ seedlings have f-een |)lant(‘d out. Th(‘ casual 
fungus {Peronospora sp. ) is a meml)er of the rather primitive group of fungi 
known as tlu* Pvroyiosjnyraivs, to Avhich also belongs Phytophiora stains, the 
cause of “Irish IRiglit” t)f tin; potato. All these fungi reijuire abundance of 
moisture for their best tleveloiiment, and so it is only under th(‘ alinormally moist 
atmos])heric conditions of the seed-bed that the disease.' is likely te) be of 
much conse<]uence in Western Austi’alia. The “doAvny mildew” of tobacco appears 
to reiiuire very similar conditions to those rccjuired by “irish Hlight” foi its rajnd 
and serious development, namely, Avarm, muggy conditions during the day and 
rather cold air tem])(‘ratuTes at night, or fairly rai)id alternations of muggy and 
cold Aveather. As, therefore, the climatic conditions in the South- AVestern area of 
this State are only very occasionally favourable to “Irish Ulight,” it Avould seem 
reasonable to supj)ose the same Avould a])])ly to “doAvny mildew” of tobacco once 
the seedlings had been ])lanted out. If Western Australian growers <'an manage 
to get their seedlings through the se(al-b(‘d stage they .should experieiu'e very little 
trouble with the disease in the field under normal climatic conditions. 

SYMPTOMS SHOWN BY DISEASED PLANTS. 

The most characteristic feature of atlected plants is tlu' devadopment of r» 
dense, Avliite or greyish doAvn on the underveath portions of the diseased leaves. 
This downy substanee is I’eally eom})osed of the Iraiting-branches of the tiingus 
loaded with the microscopic lemon-shaped or oval seed-bodies or spores. ^ Under 
the microscope the finiting structures {coriidiophores) bear a ratlun' striking re- 
semblance to a dead, but still standing, karri tree, the spores being i^roduced singly 
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at the extremities of the inany-forkecl branches. Under a strong hand-lens the 
mildew appears like a mass of densely tangled whitish scrub (Fig. lb). (The 
name ‘^blue moukV^ was given to the disease on account of a very faint violet 
tint occasionally distinguishable in the fungal down, but the name does not seem 
to me at all api>ropriate, as, so far as my observation goes, the least conspicuous 
feature of the fungus is its supposed blueness. The name has the further dis- 
advantage of immediately calling to mind the well-known ‘ddue moulds” of fruit 
and other edible products commonly caused by species of renicillium^ to Avhich the 
Peronospora of tobacco has only a distant relationship.) 

Looked at from above, affected leaves show no evidence of tin? ‘^dowriy mildew” 
itself, but the diseased plants can usually be picked out by the occurrence of 
irregular yellow blotches on the leaves, or by the drying-out and shrivclling-up of 
the diseased areas (Fig. la). Affected leaves are often a more or less uniform 
pale yellow in colour Avhen looked at from above. Under conditions very favour- 
able to the fungus the whole plant may soon wither up and comj)letely colla]).se, 
but, should unfavourabl(‘ conditions for the fungus ensue before this occurs, the 
jrlant may recover more or less completely until conditions are once again fa\'our* 
able for the further development of the parasite, when the disease may make 
further lieadway until perliaps checked yet again by unfa^•ou^able cf)nditic)ns. 
Darnell- Smith (4) records that a plant once infected is alw’ays a potential source 
of infection; ‘‘for example, an infected plant kept in an isolated l)usli hou'^e j)r()- 
duced a crop of Sj)ores in November, another (-rop in tlie following March, and a 
third crop in the following Novejiiher.” On llie occurrence of the Manjimup 
outbreak it was found that infection of the seedlings had almost Cf^rtainly been 
brought about by the blowing of ronidia (sj)or(‘s) from ov(‘r-winteriiig diseased 
plants ( G). These old plants on b(‘ing examined were found in a number of cases 
to have several dead brown areas on a number of the bottom lea\ es. On tlie under- 
neath surfaces of the dead tis.'^ues were found large numl)ers of tlu^ typical Peron- 
ospora conidiophores. 



Fig. ]. a. {left) A young tobacco plant infected 
with downy mildew (‘^blue mould^O* Note the 
shrivelling of tln^ leaves indicated by the arrows. 

b. (right), Portimi of the underneath side of a 
young leaf infected’ with downy mildew*^ (^‘bluo 
mould Note the whitish, downy, growth of the 
fruiting-bodies of the causal fungus, Peronospora sp. 

(Magnified). After N.8. Wales Dept, of Agriculture, 

In addition to occurring on the cultivated tobacco, “downy mildew” or “blue 
mould” has been also recorded on a species of native tobacco (Nicotiana suaveo- 
lens) (1, 4). Darnell-Smith (4), reports that a Nicotiana closely related to N, 
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smveolens obtained from Lord Howe Island was found to be liable to infection. 
Solatium pseudo-capsicum (Jerusalem Cherry) and Solatium sodomaeum (Apple 
of Sodom) f^ave negative results (4). 



Pig. 2. — Adult tubacco leaf showing holes in 
places previously attacked by ^ ‘ downy mildew’’ 

(‘Mdue mould”) due to Terononpora sp. After 
N.S. addles Dept, of Agriculture. 

LIFE IILSTOHY OF THE FUNGUS. 

In spite of the fact that “blue mould” has long been a serious disease in the 
Eastern States and that numerous short aidieles on tin* disease have appeared 
Irom time to time in the various Agricultural Journals aTul elsewhere, there has 
apparently never been any very intensive laboratory stiuly made of the disease, 
and so tliere are many ]>oints on whicdi our knowledge is surprisingly meagre. 

For instance, it is known that the fungus resi)onsi})le for the disease may 
produce thick-walbMl resting spores in tlie dead tissues known as oo><pores (1), 
which may retain tlieii* vitality for Jong periods, but in wliat numbers they are 
normally produced or just liow important may be tlieir role in nature in carrying 
the disease over from season to season is unknown. 

Another ratlier surprising featui*e is that there is very little cjacf data as 
to the particular climatic conditions under which epidemics of the disease occur. 
In this connection Darnell-Smith (o) states, “It makes its ai)pparance ])articularly 
when the rainfall is excessive” and “a particular relationship must exist between 
the weather, the i>lant attacked, and the fungus before the latter can establish 
itself and spread with rai>idity.” Just what this relationship is, is not stated. 
Adam (1) in 1925 wrote, “There is a close connection between climatic coiiditions 
and the incidence of ‘blue mouhr disease. Data in respect of temperature, 
humidity, and rainfall have hvvn collected at Wahgunyah Experiment Farm and 
at Buffalo River. . , . . This data, with notes on the disease ol)tained from 

y(‘ar to year, will axMjuire more interest Avitb the passage of time, but nothing 
useful can be gained from their ))resentation here.” Mr. Temph‘ A. J. Smith, 
Tobacco Expert of the Victorian Department of Agriculture, wi’iting on “blue 
mould” in .1911, stated: “It is wo?-se in or after wet s<uisons when tlie tirst warmth 
of spring is felt. (Rusty sea.sons for wheat are generally bad for blue 
mould.)” (7). 

Conidia of the “blue mould” fungus apparently only remain viable for a few 
days. Adam (1), for example, states, “From its structure the oospore, or resting 
^pore, is able to retain its vitality for quite long peiiods. In this regard it is 
distinct from the short-lived conidia, or summer spores, previously mentioned 
as constituting part of the familiar violet downy patches characteristic of the 
disease.” 
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In connection with the phenomena of infection Darnell-Smith (4) writes — 
*‘It has been observed (in numerous infection experiments carried out with the 
spores of blue mould) : — 

L That the spores s^erminate, under suitable conditions, within twenty-four 
hours. 

2. That they produce a stronj^ f,^erm tube which enters by the leaf pores. 

3. That, having entered the leaf, a large number of hyphae are produced 

in the tissues. 

4. That, within eight or nine days, a fresh crop of spores may be produced 

from the infected leaf. 

T), That a toba(‘co plant in its vei*y youngest stages may become infected with 
‘blue mould.’ ” 

Angell (3) implies in the following statement that under normal conditions 
the conidia live, at the most, only a few days, . we have found that . . . under 
certain conditions of temperatiu-e and humidity the detached conidia of the blue 
mould fungus may remain viable for, and germinate after, 54 hours or more ” 

The same writer further states (3) tliat in certain experiments ‘‘the usual 
period of seven days re(iuired for infection was in this case, as well as in othms 
which have come under our notice, i*edu(a‘d to four days, this being apparently 
due to the very favourable conditicms of temperature (23 deg. C.) t equalling 
73.4 deg. F.) and humidity under which the seedlings were kept and more especi- 
ally perhaps to their extreme sus<'eptibility at that age.'^ “The seedlings used bad 
germinated live to sevcm days Ixdbre tin* experiment was carried out. . . ^ 

It would seem then that the optimum temperature* for infection by tlie “downy 
mildew” lies somewhere in tlie viednity of 73 deg. F. 

On the otlier hand, in “The Fanners’ Handbook,” 5tli edition, published in 
1029 by the New South Wales Department of Agriculture, it is stated, “Experi- 
ments conducted by the de|>artnient during the last few years indicate that if the 
tem]ieratur(* of the s(‘(‘dlings is nol allowed to fall below -15 deg. F. and the sur- 
rounding air is not allowed to become humid, bine mould does not make its appear- 
ance.” 

We may conclude then that the conditions favouring the most rapid develop- 
ment and spread of the “downy mildew” or “bine mould” disease of lobac'co are 
warm, muggy conditions during the day witli low teuipei'atures at night, or else 
warm, muggy periods alternating with (‘old ones. These conditions are similar 
to those recjiiired for (*j)ide!nics of “Irish blight” in potatoes and various other 
“downy mildew” (Us(.*ases of plants. 

PRECAUTIONS TO BE TAKEN TO PREVENT THE DFA ELOILAIENT OF 
“DOWNY MILDEW” (“BLUE MOULD”) OF TOBACCO. 

The writer firmly believes that “downy mildew” (“blue mould”) of tobacjco 
can be prevented, or at least “conti’olled,” in Western Australia, provided that the 
proper precautions, as indicated below, are taken. 

In this connection no single measure can he relied on for success. Control of 
such a serious })est as the “blue mould” can only be achieved by the intelligent 
combination of a seri(*s of intewdependeut practice.s. These may be stated as 
follows : — 

I. At the conclusion of the harvesting operations for the season, i.e., when 
all the seed or leaf has been gathered, every tobacco plant on the property should 
be destroyed, in order to prevent carrying the fungus over from year to year on 
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over-winterinp: plants. Tlu^ best method of destrnetion would be to ])nll up the 
remains of the ])lants by the roots and burn them, but, if tlie sanie Held is not to 
Ijo used ao^ain for sev(U‘al years for tobaeeo-irrowing, there would lx* no objeetion 
to ploug'hin^ the ]dauts under, provided that a mouldboard i)loimh which will com- 
pletely bury the tissues is used and that any suckers whicli may ha]) pen to i^row 
up are systematically destroyed as soon as noticeable aboM* the ‘j,roun(l. Tobacco 
g;rowers should rej^ard tobacco ]>la!ds ji^rowiiiy- on their j)roi)(‘ilies at any other 
times than when beinjn* deliberat<*ly L;rown tor seed oi- leaf as tIi(Mr worst ])ossib]e 
enemies, from the ])oint of view of ins(‘ct and disease dissemination. 



Fi^. It. — Sluiwiiijy a method ot s1(*rili.siiif4; soil by st(‘am, uslni» tlic “ iiiNcrted 
system. Note tin' llcxiblo st<‘ann)ij>c (mtorinj; tin* lieavy ^alvnaiscd 

iron ])an at the front left corm‘r. Note also the liamlli' at tlie front for lifting*' 
tlic ])an from one site to another. The rear handle* is hardly obvious in tin* 
pliotograph . — After ('hupp, '"MonMnJ of Vff/r fable (',nr<hu Tfiscas/s." 


M in isi rrial appmral innh'r the lAanl hiseascs Jr/, 11114/2;), /o».< i>een oltlnined 
to enahJe the a}>ore operation to he riporonsin enf itreed hp tin end oj d tune at tbe 
rery latest. Tlie iinportain'O of this ste]) will be realised when it i^ rememhei'od 
that the only outbreak in tlie seed b(*ds we lu‘u c so far ex])eri(m(‘(*(l in W (V''t(‘rn Aus- 
tralia was almost cen'lainly due to infection I'roni diseasisl sin-kiM-^ lound L:ro\\in^ 
near liy. ((I). 

IL The seed l)(*ds siionld hi* placed in a new ]>osition each year, and slioiild 
be as far as possible i*(Mno\ed fi’oin ciii’iny-harns, or place-, in 'xhie b io!»jtc(*o is 
stored, or holds which have pr(‘\ ioiisly urown tohaee'u. 

111. The seed beds should be sterilised in one 01 “ other of the lollowiny 
ways : — 

(Ji) by thf iis«‘ oi: stoiim at 100 lbs. pressure for liiill' an lioiir by means of 
the “inverted pan” system; or 

(b) by the use of a stron,*:- wood lire on the site of the seed bed for al leaJ 
four hours. (The heat should be siiflicieul to cook a 4oz. ])olato Iniried 
three inches deep in the soil, or an e-^- buried five im*ln*s dei^p.)^ Or 

N. A. R. Pollock, Tobacco Seed Beds,” Queensland A^ni. Journal,” Aob Jt, Part 4, 
])}). 408 412, October, 1030. 
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(c) by thoroughly loosening the soil of the seed bed with a spade, etc., and 
then watering with formalin solution made up at the rate of one 
gallon of commercial fonnalin to every fifty gallons of water, usiii^ 
half to one and a half gallons of the made-up solution to every square 
foot of soil. Formalin-moistened bags, or the glass frames or linen 
covers after being watered with, or dipped in, the formalin solution, 
should be put on the beds for two days following treatment to hold 
in the fumes, then removed and the beds stirred and allowed to air 
for at least 10 days before sowing the seed. When stirring the beds 
to let out the formalin fumes, after the first two days, or to make a 
suitable surface on the bed to receive the seed at the completion of 
the treatment, use a rake or .shovel, etc., previously sterilised with 
steam, tire or formalin. 

IV. All seed sown should l)e soaked before sowing in absolute alcohol for five 
minutes to destroy any infection ])ossibly being carried by the seed. 

The Department has undertaken to treat all tobacco seed at a cost of one 
shilling per ounce or part thereof^ and, under the Plant Diseases Act 1014, tin' sale 
or distrihution of tobacco seed within the State has been prohibited , unles.s, and 
nntU, the seed has first been disinfected under the supervision of an Instpector 
under the Act. Under the same Act steps have been taken to have the importation 
of tobacco seed from other States or Overseas prohibited’ except for Depart wenfal 
purposes (sc‘e Government Gaictte 24th October, 1030). The penalty for disn*- 
garding any regulations under the Act is £2.5. 

Disinfection of the seed in absolute alcolud has recently been shown by Angell 
(2) to he very effective, and this treatment must be considered henceforth a routine 
practice in tobacco culture. (Departmental experiments have shown that the 
germination of the seed is not detrimentally affected l)y as long an iiuniersion as 
.six and one half minutes in absolute alcohol, if the seed is s)>read out thiuly and 
dried on clean blotting pai>er, with frequent turning to hasten the evaporation of 
the alcohol, as <inickly as ]K)ssihle following treatment.) 

V. Seeing that the “downy mildew^’ or “blue nionhf^ is greatly eiK'ouruged 
by abiindanee of moisture, every i)recaution should he taken to keep the surface 
of the seed-bed as drg as possible after the seeds have germinated. Every effort 
should be made to reduce the surface waterings to an absolute miiiinnnn or even to 
(‘liminate them altogether. 14iis may he done by making the soil vm'y fii*m during 
th(^ preparation of the soed-hinl so that water will I’eadily flow to the roots i)y 
eapillarity, or by watering, as in the “Marks’’ system (9), from a trough running 
along the back of the se(‘d-bed with ]K*rforated pipes at right angles carrying tlie 
water several inches below tlie sui-fac^* of the soil. Another good method of water- 
ing is to have agricultural drain tiles j)laced upright at int(‘rvals through the seed- 
bed, so that the water may be poured down into the sub-surface layers of the l)ed 
without directly ^vetting the surface or tlu‘ leaVes of the seedlings. Seed-beds 
should have a jironouiic(‘d sh)]>e from the back to the front and sliould l)e so built 
as to lie broadside-on to the morning sun. A.s soon as the seeds have germinated 
they could be lightly covered with sterilised white sand, and a little of the sterilised 
sand could he sprinkled on tlie bed from time to time as the seedlings grow older. 
The sand could be sterilised by heating in shallow tins in an oven for several bonus, 
and it could then be stored in sterilised kerosene tins until required. 

VI. The glass frames, or the linen or hessian covers to the seed-beds, should 
be removed every bright, dry, sunny day so as to cause hardening-up of the seed- 
lings and prevent the steamy conditions so favourable to the “downy mildew.” 
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VI I. If possible some source of heat should be provided for the seed-beds at 
night, and during cold days, so as to prevent the temperatures dropping below 
45deg. F., as the development of the fruiting-bodies of the fungus (and eonse- 
r|uently its lapid s|)reiul) seems to be greatly favoured by low temperaures fol- 
lowing warm, muggy, conditions just previously. Some gi*owers make use of u 
tire Avith a straight-thi'ough or return flue herwath the bed to keep up the teni- 
l)eratures, Avhile othei's us(‘ a kerosene- or petrol-lamp outside one end of the bed 
to heat a pi)>e running Ihrough the frames above the seedlings. This Avould se(mi 
to be the best tyi>e, as tending to lower the humidity of tlie air above the bed quite* 
considerably, but can* must be taken to see that the apparatus cannot get too liot. 
M(n*(*o\er, it this metiiod is used, the coyers to the seed-b(*ds must be erected con- 
siderably fUither al)OM' the surface of the beds than is coininon ])i*actice at the 
pres(‘nt time*. 

In “The Fanners’ Handbook,*’ 5th edition, published in 1921) by the N(*w 
South Wales Department of Agriculture, it is stated: ‘‘Experiments conducted 
by the department during ths last few years indicate that if the temperature of 
the seedlings is not allowed to fall below 45deg. F. and the surrounding air is 
not allowed to become humid, blue mould does not make its appearance” (8). 

VITI. Sced-beds should bo made long and narrow, and not short .and broad. 
About a yard wide should Ijo anq)lo. This typo of construction greatly facilitates 
the work of weeding, transplanting, etc., and there is not nearly so much chance 
of spreading infection inechani('ally during inspection of the s(*edlings. 

IX. Seedlings sliould be lightly dusted every seven days or so, partieulaily 
on the underneath sides of the leaves, with a ivcognised copjier carbonate-sul]>lu\r 
dust such as “A/inine X"o. 4,” or a copper-lime dust such as “Bordo No. 2.” I’his 
can be fairly readily applied by the use of a “sulj>hur bellows*’ provided with a 
straight nozzle. The bellows should be held several inches above the seed-bed at 
tlie handles and pointed foi’ward and slightly down, so that a cloud of dust will 
hit the earth at a very a(*ute angle and in glancing oiT and rising Avill conu* in 
contact Avith the bottom sides of tin* leaves. Moderation must be used in the appli- 
('ation of the dust, and care must be taken to remove the frames Avlienever tlu* sun- 
light becomes very hot following the treatment, or considerable “sulphur scorching” 
of the foliage may result from any dust containitig sulphur. 

X. Seed-beds should be i)lanted as late as ]>ossible in the s])i*ing, as the lower 
the atmospheric liumidity during the growth of the seedlings and folIoAving trans- 
planting the less is the danger of loss from “downy mildew.” (’onsider?d)ly moii* 
seedlings should be raised than are actually retjuircHl fo]* plantiiig out, and a 
succession of sowings in ditfereut seed-beds at Aveekly or fortnightly intervals may 
he of considerable value in (‘usuring that some at least Avill come through to i)lant- 
iiig-(mt time unscatlied. 

XT. If possible, tobacco should not be grown more frequently than, say, once 
in tliree years on the same paddocks, as the fungus, in the i*esting-spore [oospore] 
stage, can a})parently remain alive in the soil foi- a long period. 

XIT. In the event of ‘hloAvny mildew’^ breaking out in the field, the plants 
sliould be .sprayed with Bord(*aux Mixture 3-3-50 plus Wlb. calcium caseinate to 
every 50 gallons of s])ray, taking great care to see that the bottom side.s of the 
leaves are thoroughly sprayed. ( I *reparatiou of Boi-deaux Mixture is fully de- 
scribed in Leaflet No. 314, available, free of charge, on appli(*ation.) Inst(*ad of 
s])raying, the phints could be du.sted vidth a recognised copper (*arhonaU*-sulphiir 
<*r copper .snlphate-limc dust, although after planting-out spraying Avill ho fouiul 
more effective than dusting. 

XIII. Should any plants in the seed-beds become affected Avith ‘‘doAvny mil- 
'h*w,” they, and tlie immediately-surrounding plants, should he destroyed before 
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removing from the bed by watering witli a little strong bluestone solution made 
up at the rate of 1 lb. to 1 gallon of water. After the plants are dead, or thor- 
oughly wet with the bluestone on the bottom sides of the leaves, they should be 
removed and burned, or deeply buried. 

XIV. All precautions should be taken to keep down insect pests, as these 
are very liable to carry infection into tbe bed from neighbouring farms or from 
l>lant to plant in the beds. Angell (3) has recently shown that the ‘‘potato moth’’ 
or “tobacco leaf miner” (Phthorimaea opermlella, Zell.) can readily carry in- 
fection, and the same undoubtedly applies to other insects such as the Lucerne 
P^lea (Smgnthurns viridis, Linn.) or the Red-legged Earth Mite (Penthalem 
destructor, Jack.), etc. 

A space free of all vegetation should be left for several yards around the 
tobacco beds as this will act as a good break to the lucerne Ilea, mite, and other 
similar walking or hopj)ing insects. 

XV. Growers should refrain from vi.siting other growers^ seed-beds, as one 
careless human might carry considerably greater numbers of fungus seeds {spores), 
and for much greater distances, than many insects. 

XVI. All “native tobacco’^ plants {Nicotiana suavcohois) or other wild 
tobacco spetdes on a tobacco plantation, or in a tobacco-growing district, should 
be periodically destroyed, as they may harbour the “blue mould” fungus. AbVo- 
tiana suaveolens has definitely been proved liable to infection (1, 4) and, as stated 
abo\e, Darnell-Smith (4) reports that a Nicotiana closely related to N. suaveolens 
obtained from Lord Howe Island was found to be liable to infection. 

XVII. Care should l)e taken to avoid dropping cigarette-ends or fragments 
of cut leaf from coinnu'rcial smoking mixtures, especially if air-cured, on the s<>ed- 
beds of tobacco lields, as it is possible that infection may occasionally be carried 
in that way. 

FINAL WORD. 

All the above may s(M*m a lot of trouble to go to, hut thtu'e is no doubt that 
the successful Australian tobacco-growcu- of the futui’c will be he who never tires 
of going to what other people would call trouble, to ensure succe.ssful results. 
The rewards foj* successful tobacco cidture in AustT’alia are very great, but nature 
certainly se(*ms to be doing her best to ensure that the rewards shall not be too 
easily won. Biological laws ai’c no less immutable, or less certain in their out- 
come, howe\’er, than })liysical ones, and he who correctly sets the stage in every 
detail must inevittibly reap the rcwai'd. 
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THE NATURAL PASTURES OF WESTERN AUSTRALIA. 

C. A. Gaui>ner, Government liotanisl. 

INTRODt'CTION. 

The term “Pasture’’ is one wliich appears to liave no strict definition. The 
nature of pasUires and tlieir composition varies in different countries, and even ii) 
districts within a quite sinall area. As usually understood, jjastures arc* associa- 
tiona of vej^i^etation wiiieh are used for grazing animals, in which associations herb- 
ag-e plays ii prominent pai-t, and amongst the herbage' edible plants, especially 
grasses, are predominant. 

In Australia, pastur(.‘ has a still wider meaning, and includes country in Avhich 
gnuss is present in any quantity, country in which both herbage and edible tree- 
growths occur, and country whicli carries little or no grass but in wliicli the shrubs 
themselves constitute the forage. Sueh are the natural ])astures of Australia, in 
whieh the farmer or stock owner has done nothing to create, and which lie does hut 
little to maintain. Tlie improvement and management of these is largely a (lues- 
tion of the regulation of the carrying capacity, the principal danger lunng one of 
injudicious stocking. 

ArliticiiU })astures, on the other hand, are j)astures laid down by man: suitable 
plants being laid down and maintained for the piir])ose of jiroviding forage for 
stock. They are temporary or permanent according to the ('limatic or soil ('ondi* 
tions, the nature of the constituent plants, or the requirements of the owner. 

Pastures are therefore (a) natural or artifieial, and (b) ]>(*rnianont or teni 
jxiraiy. They are jirimaiily governed l)y the factors of climate and soil, th(' former 
being the more important. 

Western Australia may be divided into three climatic zones: (i) a northern 
tropical area which ext)eri(MH‘es reliable periodic rains which fall in the siunmor, 
the cooler season being dry; (ii) a southern temperate area of dofinitt* winter 
lainfall alteinating witli a dry summer; and (iii) an intermediate zone which is 
essentially a r(*gion of summer rainfall, hut in which the precipitations are highly 
intermittent and altogether unreliable. Ea(di zone is again capable of climatic 
division, hut this subdivision most closely affects artificial pastures, and will he 
dealt with suhsec|uently. 

Permanent natural pastures are confined to the nortliern area where siuiinier 
rains prevail. These ])astiires are essentially Grasslands, and assume tlnee form-; 
a('cording to eliniati(^ or soil types. We may thus recognise typical Grasslands in th< 
iN^imherloys on tlie black soil plains where the rich alluvium brought down by tlie 
rivers, and the warm climate produce extensive tracts of tussocky and other grasses 
ui close formation to the exclusion of all else except such other herbaceous growth 
as is abl(‘ to successfully ('ompete with them. The richer hasaltii' llais furnish 
anotlier exam])Ie of the same formation. Then there is the Step})c formntiou, con 
sistiiig of harsher gi’asses which are necessitated by the drier nature of the soil nv 
extreme climatic conditions. Ste]ipes are found in their typical form in Russia 
Mnd in the Prairies of America, and in both cases continental climates prevail. 
Their counterpart in Airstralia is found in the tussocky country of Ihe Pillian i 
district and the drier regions of Kimberley, and in a still more extreme form in 
Spinifex country' of the arid interior. The third type is known as Savannah. 

^ ffis is grassland carrying scattered trees. 
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Tlie intennediate zone, with its unreliable rainfall, carries Spinifex country, 
nlkali flats with clay pans and the so-called '^salt lakes, and a peculiar type of 
savannah known as ^^Mulga Bush/’ The term ^^Mulga” embraces a number of 
species of Acacia characterised by stiff greyish ^fleaves” and usually an umbrella- 
like habit of growth, and large areas are given over almost exclusively to the Mulga 
hushes with their herbaceous undergrowth and small scattered shrubs amongst 
which saltbushes are not uncommon. Indeed, so typical is Mulga of tlie area in 
♦ question, that it may be referred to as the ^'Mulga zone.” The constituents of the 
undergrowth vary considerably, temporary" (annual) grasses and other herbaceous 
forage plants occurring in varying quantities, mixed with some tussocky grasses 
including Spinifex, and edible shrubs. The main herbaceous forage, however, 
consists of the annual epljeineral plants whose existence is absolutely dependent 
upon sunicient seasonal rains to ensure their life cycle. When such precipitations 
fail over two or more seasons the Mulga be^toines of importance, providing much 
of the available forage, and for this reason the Mulga is of outstanding importanc(‘ 
in the economy of the Mulga zone. 

Fui’ther to the south, below the? limit of summer rainfall, the Eucalyptus coun- 
try is encountered. Here grassland as a formation fails. This is because the con- 
ditions favourable to grassland do not exist. The wet season synchronises with 
the cold period of the year. This is zone iii — the area of definite winter rainfall. 
The warm spring rains bring forth an ephemeral growth of grass which disap- 
pears with tlie advent of the hot dry weather. These grasses arc usually low in 
I'orage value, the exceptions being those species which occur in depressions or othej“ 
s])ots Avhich retain some moisture until later on in the season. Grassland cannot 
occur where high temperatures sjmehronise with tlie dry period in countries which 
have marked wet and dry seasons. Thus tlie winter rainfall area of Western Aus- 
tralia is remarkably jioor in its grass flora, and sucli grasses as are perennial are 
either inhabitants of moist locations, or are of a harsh nature and low paJatability. 

Summarised briefly, therefore, grassland occurs naturally in that portion of 
the State wliich leceives rain during the summer, and, owing to the reliability of 
these precipitations in the far iioifh, true grassland exists, whereas in the middle 
zone, owing to the highly intermittent nature of the rainfall, the only permanent 
grasses are those characteristic of Steppes, but the appearance of the country is 
wonderfully changed by the rich ephemeral growth which follows good seasonal 
rains. 

It must furthermore be understood that the limits of seasonal distribution of 
the rainfall do not follow exact lines. In general it may be said that the Mulga 
zone is outside the influence of effective winter rainfall, but the limits of summer 
rainfall are by no means so definite. The tropical monsoon al weather is sometimes 
iiccompaiiied by low-pressure systenrs which develop off the Pilbarra coast and, as 
small centres of intense activity, sweep inland in the south-easterly direction, 
bringing heavy rain. These ^‘Willy Willy” disturbances are, in the main, respon- 
sible for the rainfall of the intermediate zone, and although they are as a rule only 
effective within this zone, they may occasionally become more general and afford 
bounteous rains t^ the drier parts of the South-West zone- Thus the country' 
known as the Eastern Goldfields often benefits by the.se summer visitations, and 
with the incidence of warm weather, a remarkable growth of native grasses may 
result. TMs applies particularly to burnt country, or forest country where the 
undergrowth is sparse, so that root competition does not hinder to any great extent 
the development of the grass growth. These perennial grasses do not persist as 
perennials, but usually die out after the first or second year. 
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In the South-West the natural pastures are very poor in constitution. Indeed 
they scarcely justify the term. A few areas, such as the Jam country", or the Tuart 
country of the west coast, carry a. scant growth of annual grass which is eaten in 
the dried state in the summer in addition to providing spring feed, Imt except 
» for artificial pastures the capacity of the area would be negligible. The pastures 
that have been established result from the following: — 

(a) Clearing and grazing only. Clearing, and the advent of stock, are re- 
sponsible for the entry of exotic plants. ' 

(b) Clearing and odtivation, including the use of superphosphate. This, with 
stocking, results in the diminution of native plants and the increase of exotic, 
annuals. Superphosphate tends to increase the leguminous constituents. 

(c) The sowing of annual pasture plants^ together with lop-dytsslng. Annr.al 
artificial pastures. 

(d) The sowing of perennial pasture plants. PennaiUMit artificial pasture. 
This is only possible in soil wliicli is moist during the summer. This soil may be 
naturally moist, or irrigated. 

(e) Swamp pastures. Taind inundated in wint(‘r, and availahh' to stock iu 
summer only. 


THE CENTRIFUGAL CREAM SEPARATOR. 

( r. K . Uabon- Hav. 

SntM^rintemlent of Dairying. 

The cream separator is nudouhtedly the mo.st essential machine huind on dairy 
farms to-day. Without it- the concentration of cream (butter fat) at central fac- 
lories for the economic manufacture of butter would be almost, impossible in this 
State where dairy farnvs are scattered, and on its efficiency depends (o a great extent 
the proper utilisation of milk |)roduced on farms. In spite of this, liowevor, one 
frequently finds this piece of macliinory sadly abused. A knowledge, therofoixs 
of the ])rinciplos on which the ci*eam s('«parator is constructed is of first im])ortauce. 

In the seyiaration of cr(*am the force utilised is centrifugal foice, and iu the 
sense here used, is understood lo be that force which liauses a liody re\'olving l u jhdly 
around a central point, to fly from that centre. 

Tlie separation of ci-eam from milk in the centrifugal separator is based on the 
w(?ll known physical law that, when liquids of different specific gra\ ity are rupidly 
vevolv^od around a oommon centre, a greater force is exerted on the heavier licpiid 
than on the lighter, ca\ising t he heavy liquid to “ fly off *’ or soyiarate furtliest away 
fiom the centre. Milk consists of two liquids of dillerent specific gt'avities — the 
fat particles and the milk serum, and by a suitable mechanism, therefore, may be 
separated into these two liquids by the utilisation of this force. This pr inciple has 
been known for centuries and is said to have been utilised by the Chinese for the 
^^eparation of fruit juices by the simple process of filling gourds with the juices 1 liey 
Arish to separate and sivinging them rapidly in a circular motion until separation 
^vas accomplished. It w'as not, however, until 1878, tliat the first continuously 
operated centrifugal separator w*as manufactured by Dr. DoLaval for the separation 
of (iveam from milk. 
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One is familiar with the reasons for the rise of 
cream to the surface of milk in the gravity setting 
process, and the same rules may apply to centrifugal 
separation. The basis of both processes is that the 
butter fat globules are lighter than the skim milk or 
serum and rises to the surface of the milk upon 
standing. Owing to the immense force which may 
bo exerted centrifugally, the sej)arator carries out in 
seconds what gi'avity setting cannot carry out in 
hours. This is illustrated graphically in figures 1 to 
4, made available through the courtesy of the 
Alfa-Laval Separator Co., Ltd. 

Illustration No, 1 shows an ordinary cup in which gravity separation is taking 
place. A layer of cream is shown at the top, and dots are used to show the rising 
fat globules. 

In Illustration No. 2 the cup of milk is 
placed on one side of a cream separator bowl. 

By revolving the bowl at approximately 6,000 
revolutions ]ier minute, the cream and skim 
milk, through the centiifugal force exerted, 
beliave as in Fig. 1, the cream passing to the 
centre of the bowl while the skim milk, being 
heavier, is forced to the outside. By boring 
three holes through the wall of the cup as 
shown in Fig. 2, the bowl is converted into a 
crude contiimously operated separator. In- 
com'ng milk enters the cup at “ A,” the open- 
ing being placed a little below and to the left 
of the cream lino. An opening “ B ” in the 
bottom of the cup allows for the escape of skim 
milk, and finally an opejiing “0” in the cream 
layer allows for the ci'cam discharge. 

The capacity of such a separator would bo 
limited, its skimming enicieiicy low, and there 
v’ould be no means of regulating the thickness 
of the cream. 

It is known that globules of butter fat rise in milk at a speed depending upon 
the size of the globules and the temperature of the milk. Assuming that this speed 
is lin. in four hours, and that the cup in Illustration 3 is 4ms. dei^p, 16 hours will be 
required for gravity separation to take place, which, however, is never complete, 
the skim milk containing from • 5 to • 6 per cent, of butter fat. 

Suppose that partitions are placed in the cup 
so that the rhilk is divided into four layers each 
lin. tliick (See Fig. 3), the fat globules will then 
have to rise a maximum distance of lin. instead 
of 4ins., and the setting period therefore will bo 
but one-fourth as long as previously. If these 
partitions are slanted so that they will lead the 
layers of cream to the top of the cup, the 
capacity will have been greatly increased as com- 
pared with the simple arrangement in Illustration No. 2, as the partitions or 
discs lessen the period of time required for the centrifugal force to separate the fat 
globules from the skim milk. In practice the discs divide the milk into very thm 



$liiin.inllli 

Criitn 

&kiin.4Dllk 


Courtesy Alfa-Laval Separator 
Co. Ltd. 



Courtesy Alfa-Laval Separator 
Co. Ltd. 



#i«. t. 


Courtesy Alfa-Laval Separator 
Co. Ltd. 




Juke, 


JOURNAL OF AORTCULTURE, W.A. 


277 


layers, varying in different makes of separators, but of only several thousandths 
of an inch in thickness. I^hese discs also enable i he whole of the milk to be 
revolved immediately it enteis the bowl. 


If a backet of water is held by the handle, it is 
possible to rapidly rotate the bucket whilst only the 
water close to the edge of the bucket will rotate 
immediately, considerable spinning being required 
before the water is revolving at the same speed as 
the bucket. If, how’ever, the water was in very thin 
layers in the bneket, friction would be sulliciently 
strong to rotate all the water immediately. 

Altliough ])lacing discs in a sepai*ator bowl 
greatly increases its capacity and efficiency, the 
actual degree of centrifugal force developed in the 
bowl depends entiiely on the diameter- of the bow l 
and tlie sjreed at whicli it is rotated. As centi-i- 
firgal foi-ce is greatc'si at lire outer edge of the bowl, 
the thickness of the cit‘arn whicli the machine de- 
livers may be r-egula1(‘(l b\ ar ranging the cr-eam 
outlet so that it can be nueed to take cream fr*onr 
almost th(> exact centre of the bowl. All sopar*a- 
tors have an adjustalrle sermv sir ar-ranged that 
<‘i‘earn may l>e di-awn at dilhuent distances fr*om 
tire centi-e of tbcf bowl, a \ery slight variation, in 
flistance from the cent i‘<‘ causing a great differtuu-e 
in the fat content of the cream delivered. 
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.fh-om th(‘ foregoing it will be appai-ent that tire cream s(‘pai’ator is a delicate 
piece of apparatus, and in order- to maintain its rneclianical elticiency should be 
ti-c-aled exactly as the \’a.rious rnakei-s ])r-escribe in tiro booklet always supirlied. wdtli 
rhe machine. 


hoxniTlON.S AK1U(’TIN(; TH K SkIMMINv: KFFK'IKNCV OF TIIK SEPARATOR. 

Modern separators lia\e a skimming efliciencx' as high as 08 per cent, of the fat 
of the milk, and should leave in the skim milk not mom than • 1 per cent, of fat 
rrndei- normal conditions. 

Tire chief factor's which coirt r’ol the skinuning efficiency of the er-eam sei rai'ator 
are — speed of machine, rate of milk inflow', temt>er-at iti'e of the milk, evenness of 
running, and cleanliness of sepai-ator-. 

Fai'iners are advused to tt'st the efliciency ot their machine, from time to time, 
by forw'at*ding a sample of the skim milk to the factory tor testing juirposos. This 
is especially impor'tant whei*e a lai'ge number of cow's ar e Ireiug milked. 

1. Speed of Separator . — dJie higher- the speed the greater is the centrifugal 
force, and ther-efoi*e the rnor'e eomi^lete is thit separation. Each machine shouUl be 
o])er'ated at the sjreed I'ccorrunended by the maker-s, as, if the speed is I'etlucod below 
that I'equired, the skimnring efliciency wall be lessened. A greater strwd than tliat 
recommended, liow'evei-, may not gi\^e increased economical se]rad-atiori, and causes 
undue w-eai- and tear of the machine. The operator, tlaTcfor e, sliould time himself 
by counting the turns of the cr-ajik per minute, and by doing this occasionally will 
soon learn the necessary rapidity of motion r-eqiiii-ed to run the macliine at full 
speed. 
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The following table shows the loss of fat in skim milk due to operating the 
separator at too low a speed, given by Hunziker : — 


Skim Milk and Cream. 

Spetnl of Separator. 

10-15 R.P.M. 
above normal 
percentage fat. 

Normal 
percentage fat. 

10-16 R.P.M. 
below normal 
]^ercentagc fat . 

20-30 R.P.M. 
below normal 
percentage fat. 

Skim Milk 029 

Cream 32 00 

i 029 

! 28 -.70 

•120 

26 00 

i -210 

i 23 00 


2. Rate of InflovK — The rate of inflow is regulated by moans of the float in 
most hand-separators, the float being contained in a small bowl, and by floating on 
the milk as the bowl is filled, presses against the tap, |>re venting a full flow of milk. 
This rate has a very marked influence on the efficiency of separation. If the rat© 
is increased beyond t he capacity of the sejmrator, the skimming efficiency decreases, 
as the milk passes through the bowl too rapidly to allow the centrifugal force to 
complete separation. A slower rate of inflow, although not affecting efficiency, is 
of no advantage. A number of experiments carried out by the Purdu Agricultural 
Experiment Station illustrate this : — 


Largo inflow. Normal inflow. Small inflow. 

l*or <‘ont. of fat. i Per cent, of fat. Per coni, of fat. 

Cream. I Skim milk. I Cream. Skiir. Milk, (’roam- Skim milk. 


Average of six ox|>ori- | I i 

ments ... ... I 23 i -14.5 j 21> lH) 027 


Care, therefore, sliould always be taken to see that the float is not damaged. 

3. Effective temperature of Milk. Efficient skimming is best carried out 
when the rnilk is separated at ap})roxiinately 1 lie tern])erature at whicli it- leaves the 
animal body, /.c., 95 to 100^ Fah, At this temperature the butter fat is still in the 
liquid form and in a condition for easy separation, \yhore milk has cooled to 7(P 
Fah. or lower, /.c., feels cold, there is a distinct lo.ss of fat in the skim milk on sej)ar- 
ation. W’^hen milk so cooled is subsequently warmed to H5 to 00" P"ah., the fat 
globules are still largely in a solid state, and the skimming (jfficiency remains low. 
In order to bring tliis hack to normal, the milk must be lieated above the temper- 
ature of the melting point of buttej- fat, /.c., about 10{C Fah., and held there suffi- 
ciently l(3ng to ])ormit the fat to melt. 

4. Smx)othnes8 of Running . — Not infrequently se|)arators are noticed screwed 
to tables or other objects not firmly embedded in the floor, causing vibration when 
the separator is turned. The t rembling of the 'machine may cause portion of the 
cream and skim milk to again become mixed, causing a relatively large amount of 
butter fat to be los'; with the ^kim milk. The following table gives the average 
results from a number of trials carried out with trembling and smoothly lainning 
machines : — 


Balanced. Unbalanced. 

Skim milk. i Skim Milk. 
Per cent. fat. j Per cent. fat. 


Average (6 experiments) 


•03 


•17 
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'It will be noticed that in unbalanced or unsecured separators the loss of butter 
fat may be increased as high as six times above the normal. 

5. CleanUnesH of Machine . — However carefully milking may be carried out 
by the operator, the milk will be found to contain a certain j)ercontage of impurities 
such as dirt, dust, etc., w'hich has gained access during its production. This foreign 
matter, together with a portion of the albumen present in milk, collects in the separ- 
ator bowl, forming the so-called separator slime. This is dej)osited largely on 
the walls of the bowl and between the internal contrivances. It has been found 
that the fat lost in the skim milk by the use of unclean sej^arators was a])proxi- 
mately three times as great as w’hen using a clean separator bowd. This provides 
an additional reason — besides the all-important one of ])roducing clean cream -for 
the w^ashing of se|>arators after i>ach separation. 


REPORT OF SHEEP-FEEDING EXPERIMENT CARRIED OUT 
AT MURESK AGRICULTURAL COLLEGE. 

H. B.Sf. (Ag.). 

[Being a thesis accepted as partial fulfilment of the requirements of the Degree 

Bachelor of ►S<de)ice in Agriculture witt Honours in the Ibiiveisity of VVestern 

Australia.] 

Introduction. — Siiici' the begiiuiiiig of the twentieth century many investiga- 
tions have been carried out all over the world in connection w’ith Animal 
Nutrition. 

These inchide inv(*stigation.s into the nutritive value of foods, disorders 
arising from faulty nutrition and many other problems. 

In \Vest(‘ru Australia tlun-e is probably no problem in connection with stock 
of more importance thrm that com^eriied with bandfeeding diu'ing the dry period 
ot‘ the year. 

In the South- Western part of Western xAustralia the climate i> of the Medi- 
terranean type and there is |)ra<*tically no summer rain. Tlie months of November 
to March are typically dry, and pastures are fre(tueiitly dormiuit, or scanty, from 
about the end of November until the following May. 

It is therefore necessary, wherever the land is fully stocked, to supplement 
the dry herbage vvitli some additional fodder through the latter t>art of summer 
and the beginning of wintei’ until the new" feed has made some growth. 

Little experimental work lias been done to discover the most suitable kind 
of fecMl to pro\ide this sup])lement. The problem seems impiortant, as Avithout 
some handfeeding it is doubtful wiictber most farms can be ki'pt fully sto(*ked 
all the year round. The exjieriment reported in this paper was designied to 
obtain some reliable' information on the subject. 

Method. — As in the greater part, of the agricultural districts sheep are the 
class of stock usually grazed, these animals Avere chosen for the exjieriment. 
The flock a\'ailable (‘onsistefi of tw’o-tooth Merino caats Avliich Avere dropped in 
May, I92S; they Avere a veiw even lot as regards type. From these, one hundred 
of the best Avere selected for the experiment. The sheep selected Avere then 
divided into five lot^s of tAventy sh(*ep each, the lots being made as even in aggre- 
gate live weight and in type as it was possible to judge. 

Unfortunately, although rams had never been put witli the selected ewes, it 
became evident later that a few had been accidentally mated, as these gave birth 
to lambs during tlie coui*se of the experiment. 

Tlie number of eAves wliich lambed is stated in Table T. Their live-weights 
were excluded from the final results, thus reducing somewhat the numbers of 
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Sibeep in the various lots, but their presence involved no other disabilities. In 
view of their small number it is considered that the omission of these sheep does 
not seriously alTeet the results. 

Table I. 

Number rrf Ewes lambing and elective number in each lot. 


Lot No. 

j Ewes Lambing. 

Effective No. 

1 

2 

18 

2 

1 

19 

:i 

3 

17 

4 

3 

17 

5 

4 

16 


For the puvi)o.se of tlie experiment each of the sheep carried a numbered 
ear tag. They were weighed individually, the weight of each sheep being re- 
corded against its respective number. Weighing was conducted to the nearest 
lialf'pound in a crate specially built for this purpose. The operation was carried 
out at the same time of day on each occasion. As far as pc^ssible it was conducted 
at intervals of one week; on several occasions, however, the length of the intervals 
was altered owing to the fact that there had been rain, and in consequence the 
sheep were wet. 

The site selected for the experiment was five acres of gently rising ground 
close to the college; this land was subdivided into the small paddocks of one 
acre each. One of these paddocks was used for each lot of sheep. The pad- 
docks were entirely clear of vegetation exce])t for a few tr(*es along the fence 
bounding them on the North-West side; these* consist-ed of Jams (Acacia 
acuminata), and were large enough to provide sutficient shade for every paddock. 

The experiment was commenced on 24th March and was continued for u 
period of just over fourteen weeks until 2nd July, when feed was once more 
becoming abundant. 

nations . — As the original idea of the experiment was to determine the best 
supplements for natural pasture the ideal base of tlie ration would have been 
pasture. Tliis, however, was impossible of achievement. As wheaten stubble, 
howe^'er, forms a considerable proportion of the ordinary summer pasture of 
the agricultural districts, an endeavour was made to simulate stubble conditions 
by providing wheaten straw, in practically unlimited <iuantities, as a basal ration. 

In selecting the supplemental^ fodders, it seemed )>etter to avoid purchased 
materials at this stage and use oidy such as can be produced on the farm. The 
different feeds tested were wheaten chaff, silage, oats, and mixtures of chaff 
with oats and of silage with oats. 

The rations fed, in lbs. per head per day, are given in Table TT. 

Table TT. 

E.r peri mental Eat ions Fed. 


Lot No. 

ChafT. 

Silage. 

Oats. 

1 

2 

lbs. per head. 

1 

lbs. per head. 

lbs. y)er head. 

3 

"i 

3 


4 


... 

i 

5 

1 


U 1 

i 
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The basal ration, straw, was scattered on the ground in liberal quantities 
twice weekly; the supplementary rations (Table II.) were fed daily at 8 a.m. 
in shallow troughs in the (;entre of the pens, the troughs being sufficiently large 
to accommodate with ease all the sheep in each pen at one and the same time. 
No difficulty was experienced in getting the sheep accustomed to feeding out of 
the troughs. 

The chaff, silage, and oats used were all produced on the College farm. 

J'he chaff was made from wheaten hay cut in 1029 and was of fair quality. 
It was at times, however, somewhat dusty and was rather badly infested with 
grain moth. 

The silage was made from an oaten crop in 1920 and was a good sample of 
acid brown silage, light yellow-brown in colour. 

The oats were Algerian feed oats of fair average quality. 

In Table III. are given the analyses of the three feeds as determined from 
rei>resentative samples by the Government Analyst. 

Table 111. 

An^ih/acs of Feeds. 



Chair. 

Oats. 

Silage. 

Moisture 

12 00 

6-00 

61-00 

Ash 

4-84 

3-<H 

2-18 

Crude ju'otciii ... 

2 01 

0 - 58 

1-67 

Ether ('xtraet 

i 2-30 

8-.18 

-01 

Fibre 

' 27-68 

11-03 

10-78 

N free exiraetives ... 

I .>0-21 

61-30 1 

20-46 


100-00 1 

100-00 

100-00 


On two occasions in I Ik* course of the experiment the (juantities of the feed 
su])[)lied were alttvred, viz., on 7lh April the ration for Lot 1 was reduced to lb. 
chaff per head and tluit for Lot 2 to 2 lbs. silage |)er head, as this was approxi- 
mately all that these lots Avould consume; again on 12th May, on account of 
cooler weather, it was thought necessary to increase the amount of f(*«M] of all 
lots. As, however. Lot 1 were still not consuming all their ration, their ration 
was left unchanged. The im-reases in the rations of the other lots were as fol- 
lows : — 

Lot 2 increased to 2% lbs. silage. 

Lot 3 increased to % lb. oats. 

Lot 4 and Lot 5 increased by Ls lb. oats each. 

Records of all rejected feed were kept throughout, but appreciable amounts 
were left by Lots 1 and 2 only. 

Besults . — The average weights of the sheep in each of the five lots at the 
l>eginning of the experiment were reasonably close to one another, there being 
less than 2 lbs. difference between the heaviest and the lightest. These average 
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weights, togetlier with the average weights at each successive weighing, are given 
in Table IV. 

Table [V. 


AVERAGE WEIGHT OF SHEEP IK EACH LOT AT SCCCESSIVE WEIGHINGS. 


Lot No. 

24-3-30 

3T~3 30 

7-4 .30 

14-4-30 

23-4-30 

28-4-30 

6-5-30 

1 

72-61 

73 • 75 

7.3-61 

72-31 

67-47 

67-97 

67-64 

2 

73-05 

76 -.53 

73-92 

72-71 

69-60 

70-70 

70-50 

3 

71-,53 

72-18 

72-09 

72-50 

69-00 

70-82 

69-71 

4 

73-47 1 

74-07 

74-24 

74-09 

71 -29 

72 - 29 

71-50 

f. 

71-72 

73-34 1 

72*75 1 

1 

73-06 

70-53 

70-38 

70-28 


I.ot No. 

12-5-30 

1 0-5-30 

tc 

f 

2-6-30 

9-6-30 

16-6-30 

2-7-30 

1 

66-17 

65-08 

66-19 

65-86 

6.7 • 25 

62 • fU) 

60-22 

2 

69-84 

08-71 

68-21 

66 • 76 

1 65-18 

61 - 70 

61-03 

3 !!! !!! 

70-97 

70 - 76 

71 -50 

71-38 

69 • 82 

68 ■ 44 

68 ■ 1 2 

4 

71 - 91 1 

70-20 

70-68 

60-85 

69 - 35 

60 - 1 5 

66-79 

•'* 

70-25 1 

1 

60-81 

71-37 

1 

70-56 

70 - 1 3 

60-60 

68-47 


Tri Table V. are shown the variations from the initial average in the avei’ago 
weight of each lot at successive Aveighings, \vhile in Table Vi. these variations 
are shown as percentages of the average weight at the beginning of the experi- 
ment. 

Table V. 


VAKIATIONS I IU)M INITIAL AVEIIA(;E WEIGHTS. 


Lot No. 

31-3-30 ' 

7 4-30 

14 4-30 

23 -4 -30 

28 4 30 

6-5-30 

1 

+ 1-14 1 

+ 1 00 

0-31 

—5-14 

— 4 -61 

—.4-07 

2 

+ 3-47 ! 

+ 0-86 1 

i - 0-35 

- 3 - 40 

—2 - 29 

2 - 55 

3 !!! !!; 

+ 0-65 1 

+ 0-56 

+ 0-97 j 

-2-44 

—0 • 70 

—1-82 

4 

+ 1-50 1 

-I.0-77 

+ 0-62 ! 

2-17 

-1)7 

—1 -96 



+ 1-63 

+ 1 04 

+ 1 • 35 

-1-18 

1 -34 

- 1 -43 


Lot No. 

12-.7-30 

10-5-30 

26 .5- 30 

1 2-6-30 j 

0-6-30 

1 6-6 30 

2- 7 30 

1 

-6-44 

- 7-52 

—6-41 

--6-74 j 

•■-7-35 1 

10-60 

— 12-3^ 

2 

-3-21 1 

- 4 • 34 

■■■-4-84 

-6-20 1 

—7-87 

1 J ■ 26 

— 12-02 

3 ... ... ... 

- 0-.76 1 

0-77 

1 +0-0.7 

-0-16 I 

-- 2-22 j 

- -3 • 1 0 

- 3-42 

4 

— 1 - .55 

-3 17 

I —2-70 ! 

-3-61 

--4-11 

4-32 

-6 -67 



-- 1 • 46 

1 00 

I —■0-34 

--1-15 1 

— 1.70 ' 

1 

—2 03 

i —3-25 

' 


Table VI. 

PERCENTAGE VARIATIONS FROM INITIAL AVERAGE WEIGHTS. 


Lot No. 

31 - 3-30 

7-4-30 

14 - 4-30 

23-4-30 

28-4-30 

6-5-30 

1 

+ 1 -.77 

+ 1 -38 

— (1 - 43 

-7-07 

- 6-38 

-. 6-84 

2 

+ 4-75 ! 

+ 1-18 

- 0-48 

— 4-66 

— 3-14 

.~3-40 

3 

+ 0-91 1 

1 +0-78 

+ 1-36 

1 —3-41 

—0 • 08 

—2-54 

4 

+ 2-04 ! 

! +1-0.7 

+ 0-84 

i --2 -05 

- 1-.79 

^-2-67 

5 

4-2-27- 1 

1 +1-4.7 

+ 1-88 1 

1 

1 —1 - 64 

! 

-1-87 

.... 1- 09 


Lot No. 

12 5 30 

10 .7 30 

i 

26-5 30 

1 

j 2-6 -.30 

9-6-30 

HL6-30 

2- 7 "30 

1 ... 

-8-86 

-10-34 

-8-83 

—9-28 

-10-12 

- 14*60 

-17-03 

2 

-4-39 

1 -5 -94 

— *6 • 62 

—8-61 

—10-78 

—15-40 

—16-47 

Ji 

—0-78 

! -1-08 

+ 0-07 

—0*22 

— 3-11 

-4-34 i 

-- 4.78 

4 ... 

—2 -11 i 

—4-81 

—8*79 1 

—4 - 91 

—6-59 

—5-87 

-907 

5 

1 

■■-2 -04 1 

-2-65 

—0-47 

—1 - 60 

- 2 22 

—2 '83 

—4 f»3 



Changes /n each lot os f:>erccn tages of /n/t/ol weights. 

L £G£Ni:> L OT 






284 


JOURNAL OF AOKICULTURE, W.A. [Jpme, 1931. 


In Figure I. the datii of Table VI. are given in graphical form. 

An ins|)ection of tb<»e figure.s and the graph at once di-aws attention to a 
iimnber of points, viz. : — 

1. Thei-t* was a ilecidad inerease in all lots duriu^^ the first week, followed 
by a fall in the second week. The increase may, possibly, be due to the restriction 
of exercise, the gain not being maintained as the sheep became accustomed to 
the conditions. 

2. All lots show a pronounced loss between 14th and 2drd Ajiril. This 
coincides with a period in whiidi .lb inches of rain and some very low ma.viinuin 
and minimum temperatui’(*s were recorded, and can almost certainly b(* ascrib(?d to 
these ('onditions. 

d. Tliere is no very nuu’ked effect to be ascribed to the increase in the 
rations on 12th May, but jios.sibly the increase in weight between Ibtli and 2()th 
May in Lots d, 4, and 5 can be criMlited to this cause. 

4. The lines ajipear to fall into tliree distinct groups: — 

(a) the coarse fodders, cliaff and silage, which appear to be definitely 

inferior as sii))])l(‘rnents ; 

(b) the mixture of chaff and oats whicii, although considerably sujierior 

to chaff or silag(‘ alom*, is still inferior to tlie oUkm* two supple- 
ments tried ; 

((') oats alone and oats with silage, wliich appear to be about e(pial 
ill N’alue and considerably better than the other tliree. 

.A study of tin* analyses of tlie various foods suggests a jirobahle explanation 
(d‘ ibis grouidng. 

The analyses, although not ideidhad, agi*ee fairly closely with those given by 
Kellner (1) and Wood (2) for the same class of foods, it seems reasonable 
therefoi-e, to assume ilial Ihe |K‘i’C(*ntag(* digestibility of the nutrionls in the 
various foods will be of the same order also. Mh^rking on this assumption, the 
starch eipiivnleut and nutritive ratio of each of the supplementai’y rations per 
head per day was cali-idated. These tigures an* given in Table \^T1. 

TAiirr VII.* 

starch cqiiiraU’ulK and nntrilire ration. 


i 1 

Sllatrc. Oats. ('luill' andOat.s. Silafjo and Oats. 



Cliatr. 

,s, 

2iLd 

1st 

2ud 

1st 

2iid 

Ist 

2nd 



ration. 

rat ion. 

ration. 

ration. 

ration . 

ration. 

ration. 

ration. 


lt)S. 

M).s. 

1»)S. 

m. 

lbs. 

lbs. 

ll>s. 

lbs. 

lbs. 

S.K. 

•41 

•3(1 1 

•37 j 

•3r. 

53 

>45 

■54 

•40 1 

•49 

3V.R 

2.3 h 

1 1) • 9 

19-9 

8-8 

8-8 

14-4 

13-0 

13 >7 

12-4 


.It is obvious at once that while the difference in energy^ value of the five 
rations is fairly considerable, there is no clear connection with the changes in 
live weight. When the nutritive ratios are studied, however, even greater varia* 
tion is noted, but it is at once apparent that the tNVo foods xvhich were found 


First ration 7tli April to 12th May. Second ration 12th May to end. 
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least satisfactory arc those with nutritive ratios admittedly too wide for general 
feedinf>' ajid especially for sheep, whose wool is highly nitrogenous. The two 
mixed rations are also somewhat wide but conform more to recognised standards, 
wliile oats show a ratio of medium width. 

The straw which formed the basal ration would jn’ohably provide the neces- 
sary extra starch equivalent but would certainly be still lower than chaff in pro- 
tein content, and hence unable to correct the width of the ratios. It appears 
probable that deficiency of protein was a main cause of the poorer results from 
the first two rations. 

Oats alone (ration .3) was the most favourable in nutritive ratio, but it did 
not, however, excel ration 5 y>rohably because along with wlicaten straw it was 
too little laxative. 

There is no explanation from the figures (Table VII.) of tlie different re- 
sults fi'om rations T and 5, and the superiority of ration 5 is almost certainly 
due to its mor(‘ laxative chaiacter. The results indicate tluit oi\ dry pasture, 
silage included in a mixaal feed of suitable nutritive ratio lias an important 
dietetic effect. 

In farm practice any one of the three rations: oats, oats -f- chaff, or oats 
-)- silage, would be found satisfactory, but in varying measures. The decision 
as to which one should he adopted in any ])articular case would deiiend on 
individual circumstances. Where the grazing includes a green bite, c./;., weeds 
in stubble, oats alone would ]>robably be found entirely satisfaetory ; where there 
is nothing but dry stubble the inelusion of silage vvilb oats is eeonomieal and 
useful, (rood chaff, (‘siieeially when harvested early, has undoubhal uses either 
alone or in mixtures. A controlling factor in any instance will lie the ruling 
prii'C's for oats and chaff' and the facilities for ensiling grcim fod<lcr. 

Cosf.^, Another important angle from which the various rations must be 

viewed is that of actual cost of }»roduction. 

It was imiiossihle to w'ork out actual co.sts for the materials used, and no 
figui'es I'or iiroduction in AVeslern Australia were available. Reliable figures 
for iiay and oats are aAailahle for South Australia (3). hoAvevei’, and these should 
be fairly close to costs in this State. For silage no exact figures could l)e obtained, 
so an attempt wms made to calculate the approximate cost under average condi- 
tions. 

The average costs obtained as above were: — 

£ .s. a. 

Cereal hay, per ton . . . . . . . . 2 Ifi 5 

Silage, per ton . . . . . . . . . . 0 17 0 

Oats, per bushel . . . . . . . . ..027 

As the hay ^vas fed as chrff it is necessary to add tlie cost of chaffing; this is, 
on an average, 12s. fid. per ton, making the total cost of the chaff £3 8s. lid. 
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From these tigxires the cost per day of the total ration for ein'h lot of -0 
sheep was calculated, and the results so obtained are given in Table VIII. 


Table VIIT. 

Cost of Baiions per day. 


, 1 Pen'cKl.* 

i Chair. 

Silage. 

Oats. 

Total. 


d. 

d. 

d. 

a. 

V/holp 

r)-54 



5^.4 

; / Jst 


3*64 


3 • 64 

••• \ 2iici 


4-55 

... 

4-06 

( iBt 



i 7*7o ! 

7 • IT) 

2jh 1 
' / 1 at 


! 

! 11-62 

11-62 

3-69 


1 3-88 ■ 

7 • 37 

•• 2iul 

3*69 


i 5-81 : 

9-50 

1 f 1st 

2r.d 


i 2-72 

1 3-88 : 

6-60 


i 2-72 

1 5-81 

8-53 


The loin I cos! 


t of the Aurioiis rations for t.h(‘ whole 


[leriod of lli(‘ experiment 


is jriven in Table IX. 


'I’ahlk IX. 


Total ('ost of Baiions. 


L<.>t Xo. 


Total Cost. 


1 

*> 

4 


tC s. (1. 
2 6 2 
1 14 a 
4 I 6 
3 1 1 3 

3 3 3 


At the prices employed it is obvious that the two coarse fodders aixi decidedly 
the least costly. Next in order comes oats + silage, then oats -f- chatf, while 
oats alone was the most expensive supplement. Taking live-weights into account, 
therefore, it is apparent that where silage is available a mixture of silage and 
oats is the most suitable supplement to use for maintenance of sheep on dry 
stubbh?. 

ICstimate of Experimentad Error . — In making practical deductions from 
average results, whether in crop manuring or in feeding tests with livestock, it 
is necessary to analyse carefully the experimental data in order to avoid false 
conclusions. Thus in an experiment involving the live- weight of animals it is 
expected that there will be wide variation in the changes of weights between 
different animals in the same lot owing to subtle differences in the individual. 

* First period up to 12th Muy. Second period 12<h May to end. 
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In order to minimise the eifect of these variations it is most desirable that large 
numbers of .individuals should be included in each lot.*^ 

Jn Table I. of Appendix arc given the initial live- weight of each sheep and 
the changes in weight, both absolute and as percentages of the original weight. 
From the percentage valuations are calculated the standard deviation for each lot. 

In Table X. are given the number of sheep in each lot, the range of the 
A'ariations in weight, tlie mean ]»ercentage variations with their probable errors 
and the standard deviations for each lot. 

Table X. 


Lot No. 

No. of 
sheep. 

Range of variation. 

Mean per cent, variation. 

Standard 

deviation. 

1 

18 

— 2*7 to —23*3 

—17-2 

+ -164 

4*39 

2 

19 i 

— 9*6 to — 24*4 1 

—16-5 

+ 142 

! 4-00 

3 !!! !!! 

17 i 

-f 10-6 to ^14-6 

—4-7 ±-223 

j 5 • 63 

4 

17 1 

! -fL3 to —26-2 j 

—9-1 

f -239 

! 6 02 

5 

16 

-j 9*4 to —13-5 

•—4 -6 

± -282 

1 6'69 


It will be s(H*n lliat the range of variations is large, as was expeeded, being 
14.8 in the smallest ca.se (l.<d. 2) and as nmeb as 27.5 in the largest (l^ot 41. 
This bears out the need I'or large numbers in order to secure a reliable average. 


To test tlie significance* ( f the differences betw'oen the means of the \'arions 
lots, user is made of the ceination foi* the sUindard error of the difference lietween 
fwo means (4), viz.: 


Tl)(^ difference bet\v(*en each pair of means Avitb its standard (‘rror calcu 
lated from this eepiation aie gi^'en in Table XT. 

Table XI. 


Differences Oetiveen nieuns and S.K. of differences. 


Pairs of Lots. 

Differ- 

S.E. 

Pairs of 

Differ- 

S.E. 


ences. 


Lots. 

ences. 


1 and 2 

0-7 

1-38 

2 and 4 

7-4 

L73 

1 and 3 

12-5 

L71 

2 and 5 

11-9 

1-91 

1 and 4 

8*1 i 

1-79 

3 and 4 

4-4 

2 00 

1 and 5 

12-6 

I L97 

3 and 5 

0-1 

2*16 

2 and 3 ... j 

11*8 

1 L64 

i 

4 and 5 

4-5 

2*22 


A study of this table re veals that the differences which may be reganled 
as significant arc thorse between Lot 1 and each of the last three lots and between 
Lot 2 and each of the same lots. The differences in the va.riation in weight be- 
tween Lots 3 and 4 and between Lots 4 and 5 cannot be regarded as certainly 


Wood aiKl Stratton calculated that where a difTereiice of effect a.s sinall ;ls 10 
per cent, wars expected, not l(‘.ss than 29 aiiiinal.s .should be used in each Lot. Journ. Ag. 
Sc. III., 4^12. 
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signili^ant, but are probably so as the differoiiee in each case is more than twice 
the standard error. The dillereiH^es between Lots 1 aiwl 2 and between Lots 3 
and 5 must be regarded as ot* m> signilieanee. 

Tt'raJ. — At the end ot* th(‘ experiment the shoe]) in all lots ^vere examined 
closely by tlie h'cturer in wool (dassing at the College to determine whetlier any 
changes had talcmi place in the wool. 

lie found that in Lots 1 and 2 there had l>een a definite lining oft' of the fibre 
since the in(‘e])tion of the (‘xpLu-inumt, presumably due to malnutrition. In the 
other three lots a slight (diauge was notdcoable in the wool of some of the sheep; 
but tliere was less change in Jjot 5 tlian in either I-iot 3 or Lot 4. 

T\w general healtli of the experinieiital animals, exeept for a sligld 
skin affection of the moutii in Lot I Avhich lasted about a fortnight, was good 
throughout ; the sheep in Lots 1 and 2, however, became rather weak. 

it is ol‘ iuter(‘Sl to uot(* that of the owes Avliieli lambed, those iu Lots 1 and 2 
were nnable to re^ir tlieir lambs owing to lack of milk, wliile all those in the 
other lots could })ro\’idc au adc(iuat(‘ sup])ly. 

liclalioit of Lirr~'irf‘i(/l(t /o Trm peratwre . — As previously noted (see page 
7) it app(‘ared, on one occasion, that teinperature had a direct effect on the live 
weight of tlie sheep siru'c all lots were similarly affected. This led the writer to 
investigate' fin*(h<*r whether tlicr<‘ might be any connection between temperature 
and iix'e-weight variations. The average live-weight of all the slue]) in the 
experiment, at successive Aveighings, and the daily t^miperatures were plotted 
on the same sheet and the gi'aphs of the liAT-weights and of maximum and mean 
temperatures a])p(‘ared to have many ]>oints in common. The coefliciejit of 
correlation hidweeii live-weigh! and each of the series of tem}>eratni*es Avas tlicn 
calcnlat(*d, and these are giv(‘n in Table XIT. 

Taiuj? XII. 

Corrvktiion. of live-wcUflU with ternperafurc. 

Live-Aveight corroluted with. Coofliei(?iit of correlation. 

Max. teinpeiaHiies ... ... | -STtJ ± (>44 

Min. tempera tar(5» ... ... { -oO") ±-]21 

Mean temperatures ... ... j -782 -073 


Tli(‘ Pearsonian eoeflicient of correlation may vary from -4-1 to — 1. A 
eoetlicient of -4- 1 indicates absolute direct correlation, a coefficient of — 1 indi- 
cates absolute inverse correlation, Avhile a eoellicient of 0 sIioavs entire absence of 
correlation: further, a eoellicient to be significant should he more than six times 
its pix)bal>le error. 

It will be noted that in the case of the luinimmn temperatures the coefficient, 
although fairly high, is less than live times its ])i*obal)le en*or and cannot, there- 
fore, be regaixltHl as significant ; in the case of the other tAA^o temperature series, 
however, the coefficient shows a A'ery high degree of correlation and as the prob- 
able ernjrs are small they are certainly significant. 
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SUMMARY AND CONCLUSIONS. 

1. Experimeiils wero carried out iii the supplementary feeding of sheep 
with five lots of from 13 to It) sheep each. The experiments commenced on 24tli 
Mar('h, 1930, and co\ (‘red a ]^eriod of just over fourteen weeks, ending on 2nd 
July. No sheep died during the experiments. 

2. The five supplennmtnry rations tried were chaff, silage, oats, chaff -f- 
oats and silage oats. The amounts fed were intended to he a,|>proximately 
equal in energy \alu(' and wei(‘ fed as a supplement to a basal ration of wheat on 
straw. 

3. Of these five I'ations oats alone ami silage -f“ gave the best results, 

then came chaff + laits. ('hatf alone and silage gave tin* ])oorest results. 
These' latter ap])cai‘ to l)e ;iefinitely unsuitable by tliemselves as a supplement, 
but art* satisfactni'y m.ix(‘d with oats; this applies specially to silage. Oats by 
itself ap])ea]‘s to l)e a satisfactory supplement. It would a[q)ear, therefore, that 
a store* of oats is a valnal)le a'-^set to a sheep farmer. 

4. It seems likely tliat the factor limiting the value of (U‘i*tain of the feeds 
tried is protein, as the feeds which failed were definitely deficient in this nutrient. 
On dry pastures, howevei’, if ]>rotein is sufheient, silage becomes of value on 
acc'onnt of its hL\ati^•(‘ pr(>perti(‘s. 

5. From the small numbers available it is unsafe to generalise, but it 
a]>})ears likely that clialf alone and silage alone are unsuitable as a supi)lementary 
ration foi* bunlhng ewes. 

(1. On the basis of the values (luoti'd for the various fodders, silage is 
detinitely the least costly with chatf next; as, however, these by themsehes fall 
short of j)roteii) r('(juii'emen( for a nniintenanct* ration on stubble pastiu’o, the 
cost factor here is little I’elevant. Of the other three rations, silage + oats was 
the least costly, chaff f- oats next, while oats alom* riinked highest. Variation 
of qnantitievs in the mixtures would of course alter tlu' costs sonu'what, but it 
appears safe to say that, with values approximating those (inoted, a mixture of 
oats with silage would l>e tin* most satisfactory .siipplem(*nt to use. 

7. It is obvious finm the ('onditiori of many of tlie sheep in the agi’icultnral 
(listih'ts at the l)eginning of winter tliat more attention sliould be paid by farmers 
to the liand-feeding of th(‘ir slock, it is clear from the results of this experiment 
thjit it is not enough merely- to snjjply (‘ven large quantities of such fodders as 
chaff and silage, but that wlune these are fed some food relatively ricli in protein 
should he pro\ ided along with them. Oats ajipear to lie such a food, and although 
oats are satisfactoi-y ^^hen fed alone, it is more economical on dry pasture to fec'd 
them along witli silage. 

Arln<)ide(lfjnic)Us.— ^\y thanks are due to Professor Paterson, of the Thii- 
versity of AVestern Australia, and to Mr. IT. J. Iluglies, Principal of the Mnresk 
Agricnltura] College, for their many helpful suggestions with regard to this 
experiment and for assistance in the preparation of this pai^er. 
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AGRICULTURAL SEEDS AND THEIR WEED-SEED 
IMPURITIES. 


H. G. Ei.ijott, Dip. Ag:r., Assistant Plant Patliolofrist. 


(Continued front page 577, Vol. 7.) 


Scientific Name. 


Common Name. 

PAPILIONACEAK, 

[. Medicago saliva 


Liiconic 

Containing : — 

A. Legvmes — 

Medicago denticulata 


Burr Medic (2) 

M. lupulina ... 


Black Medic (3) 

MelilotuK 8])p. 


Melilot (.5) 

Trifolinm diibium 


Suckling Clover 

T. incarnalum 


Crimson Clover 

T. ])ratense ... 


Rod Clover (5) 

T. re])ena 


Wliitc C!lovor 

B. OmssiiH — 

Agrostis sp. ... 


Bent Grass 

Bactylis glomerala ... 


Cocksfoot 

Lolium peronne 


Perennial Rye- grass 

Setaria italica 


Italian millet (6) 

C. Other Weeda — 

AmaranthiiH retroflexus 


Pigweed (5) 

Artemisia sp. 


Worm'vvood 

Brasflica ar venae 


Wild Mustard 

B. idgra 


Black Mustard (2) 

*Cardnus lancoolatiia 


S^ear Thistle (7) 

Carum sp 


Caraway 

Chenopodiiim album 


Mexican 8])inacb (2) 

Cichorium intybus ... 


diicory 

*Echium sj). ... 


Viper’s Bugloss (2) 

Geranium molle 


Crowfoot 

*Iva axillaria ... 


Poverty wchhI 

Plantago lancoolata 


Ribgrass (8) 

Polygonum avicularc 


W’^irewoed (2) 

*P. convolvulus 


Bindweed (2) 

l*runella vulgaris 


Sell heal (3) 

Kumex acetoRclla 


Sorrel (0) 

1. Medicago denticulata 


Bun’ Trefoil 

Containing : — 

A. Legvwfs — 

Medicago sativa 


Lucerne 

Trifolium incarnatum 


Crimson Clover 

T. subterraneum 


Sub. Clover (2) 

B. Grasse !' — 

Bromus maximus 


S])ear Grass 

Bromus hordeaceus ... 


Soft Brome 

Bactylis glomerate ... 


Cocksfoot 

Holcus lanatus 


Yorkshire Fog 

Hordeum murinum 


Barley Grass (3) 
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Scientific Name. 

Commt>n Name. 

C. Other Weeds — 


Erodium sp. ... 

Crowfoot (2) 

Plantago lanceolata 

Ribgrass 

Rumex acetoRelia 

Sorrel (4) 

Rumex Bpp 

Docks (2) 

Sonchus oleracea 

Milk Thistle (2) 

ifl. Melilotus alba 

Bokhara Clover 

Containing : — 


A. Legtmes — 


Modicago Inpiilina 

English Trefoil (2) 

M sativa 

Lucerne 

Melilotus indioa 

King Island Melilot 

B. Grasses — 


Setaria viridis 

Pigeon Grass 

C. Others — 


Amaranthus retrofloxus 

Pigweed 

Geranium inollo 

CroAvfoot 

lUantago major 

Large Tflantain (2) 

Rumex acetosella 

Sorrel 

Si lone gallica 

French Catchfly 

Stellaria media 

Chickwf^ed 

!v. Trifolium dubium 

Suckling Clover 

Containing : — 


A. Legumes— 


Trifolium glomeratum 

Cluster Clover (2) 

T. hybridum 

Alsike Clf'ver 

T. pratonso ... 

Rod Clover 

T. re])ens 

White Clover 

B. Grasses— 


HoIcub laiiatus 

Yorkshire Fog (t>) 

l*hleum prateiiBo 

Timothy 

C. Other W eeds — 


Amaranthus retrofloxus 

Ihgweed (3) 

Anagallis arveiisie 

Pimpernel 

Cerastium vulgatum 

Chickweed (2) 

Geranium molle 

Oowfoot 

J uncus sp 

Toadrush 

Plantago lanceolata 

Ribgrass (3) 

Kumox acetosella 

Sorrel (6) 

Sherardia arvensis 

Field Madder (2) 

Silene gallica 

French Catchfly (2) 

Sporgula arvensis 

Spurry 

Stellaria media 

Chickweed (2) 

V. Trifolium hybridum 

Alsike Clover 

Containing : — 

. 

A. Legumes — 


Modicago lupulina 

English Trefoil 

Trifolium dubium 

Suckling Clover (2) 

T. glomeratum 

Cluster Clover (3) 

T. pratonse 

, Red Clover (2) 

T. repens 

White Clover (4) 

T. subterraneum 

Subterranean Clover 
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Scientific Nanjo. 



Common Name. 

B. Grasses — 

Helens lanatiis 



York si lire Fog (4) 

Plileum pratense 



Timothy (()) 

Poa sp. 

... 

... 

Winter Grass 

C. Other Weeds — 

Aniaranthus rclroflexiis 



I ’igivced 

Arenaria sp 



Sand iSpurrv 

C'apsolla b\irsa*pastoris 



Shop] lord’s Purse 

Geranium mollc 



Crowfoot (2) 

Lepidium nideralc ... 



Wild Cress 

Lychnis alba 



White Camiiion 

Plantago In nc(M>lata 



Ribgra.ss (3) 

P. major 



Large Plantain 

*Bcseda hit cola 



Wild Mignonette 

Rumex acetosella 



Sorrel (5) 

Riimox sjip. ... 



l)ock.s (3) 

Sherardia arvensiE ... 



Field Madder 

Sileno noctiflora 



(’atcliflv (2) 

Stellaria media 



(diickw.;ed (3) 

Thlaspi arvonsc 



Still kwiH'd 


vi. Trifolium repens 


Whit(' (1oi or 

Containing 

A. LfgvriK's — 

Lotus his])idus 


... Loyd’s LMover (3) 

Modicago denticulata 


... Bun Medic (3) 

Trifolium ngrarium 


Ho]) Clover (3) 

T. arvense 


Hare’s Fool (dover 

T. dll bill m 


... Suckling Clover (9) 

1'. incarnatum 


... ('rimson Clover 

T. hybridum 


... Alsike ('lover 

T. })ratenRe ... 

... 

... lied (3(>ver 

B. Grasses — 

Holcus laiiatus 


Yorkshire Fog (6) 

Loliiiin porenne 


... Perennial Rye-grass (2 

PhalHiis minor 


... ('anary Grass 

C. Other Weeds — 

Amaranthus relroflexiis 


PigAvood (2) 

Anagallis arvensis ... 


IMnipernel 

’‘'Cardinis lancc'olatus 


... Spear Thistle 

Chonopodium album 


... Mexican Spinach (3) 

Cichorium intybus ... 


... ('hicory (3) 

♦Cuscuta spp 


... Dodder (4) 

Geranium molle 


... Crowfoot (3) 

J uncus sp. 


. . . Toadrush 

Lychnis alba 


... White Campion (2) 

Myosotis arvensis 


... Forget me not (4) 

Plant ago lanceolat a 


... Ribgrass (18) 

P. major 


... Large Plantain (2) 

Prunella vulgaris 


Self heal 

Ranunculu.s sp. 


... Buttercii}) 

♦Roseda luteola 


Wild Mignonette 

Rumex acetosella 


... Sorrel (18) 

Rumex sp}). ... 


... Docks (2) 

Sherardia arvensis ... 


... Field Madder (4) 

Silene gallica 


... b’rench Catchfly (6) 

8. ncctifiora 


... Catchfly (2) 

S})ergula arvensis 


... S}juri*y 

Stellaria media 


... ( hickweed (3) 
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vlL TritoUttm cernuum 

(Containing : — 

A. Legumes — 

Trifolium agrariinii ... 
T. (lubium ... 

T. glomeratuiu 

T. tomentosum 

B. Grass(\<)—- 

Aira caryoy)byIl©a .. 
Bromos roaximus 
B. ljord«aceus ... 

Fostnca bromoides ... 
Holeua lanatup 
Hordeum muriniim ... 
1 .oil urn peremio 
Phleum })ratonso 

C. Oflnr 

. * Barts j a viscosa 

Hypocha ris glabra .. 
H. radbala 

duncua s]>p. ... 

Rumex acetosolla 
Simone noctiflorn 


viii. Trifolium glomeratum . 


Containing 


A. L(giw>es — 

ATolilotus indiea 

Trifolium 

agrarium ... 

T. 

arvonbo , . 

T. 

dubium . 

T. 

T. 

^iratense . . 

repens 

T. 

t omen tom 1 in 


B. Grasses — 

HoIcuk lanatus 


C. Other \Vt<ds-- 

Cerastium vulgaiuin 
HypocliririH radicata 
Plantago laneeolata 
Kuinex acetoselln . . . 
Silene inflata 
Sisymbrium ofbciimlo 
Tunica jirolifera 


ix. Trifolium Alexandrinum 

C'ontHining 

A. Legumes— 

Modicago lupubnn 
Melibitup indicn 

B. Grasses — 

Lolium pominc 


W.A. fJtJNB, 1931. 


Common Name. 
Drooping Flowered Clover 


Hop Clover (2) 
Suckling 01o\©r (2) 
Cluster Clover (5) 
Woolly Clovei (2) 


Fairy Grasfj (2) 

Brome Grass 
Soft BrqiU3 
Silver Grass (2) 
Yorkshire Fog 
Barley Grass (2) 
Perennial Bye-grass (2) 
Timothy 


Yellow Weed (2) 
Catst^ar (2) 

Flat weed (2) 
Toadrush 
Sorrel (4) 
Catchfly (2) 


Cluster (''lovoi 


Kmg Island Alelilot (2) 

Hop Clover (2) 

Hare’s Fool Clover (2) 

Yellow Suckling Clover (7) ^ 
Rod Clover 
W'hite Clover (2) 

Woolly (^lovor 


Yorkshire Fog (2) 


Chick weed (2) 
Flatweed 
Ribgrass (2) 

Sorrel (7) 

Campion 

Hedge Mustard (2) 
Wild Pink 


Berseem (’lover 


English Trefoil 
King Island Alelilot (3) 


Perennial Rye-grass (2) 
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Scientific Name. 

Other Weexta — 
Brasaica alba 
B. arveneo 

B. nigra’ 

Cichorium intybus 
Rnmex sx)p. ... 

. Sonchu8 oloracer. 


Common Name 


White Mustard 
Wild Mustard 
Black Mustard (2) 
Chicory (7) 

Docks (6) 

Milk Thistle 


X. Trifollum incarnlitum 

Containing : — 

A. ’Legumes — 

Mtvdicago lui)ulira . 
Melilotus alba 
Trifolium dubium . 
T. prateii.ve . 

T. repens 

Vicia sativa ... 


Crimson (^hncr 


English Trefcil (h) 
Bokhara (’lover 
8u(^kling Clover 
Ro^l Clover 
White Clover 
(’onimon V'etch 


B. Grasses — 

Alo]!ecuru8 s]). 

Bromus hordeacM'r.v ... 
Lolium poreniie 


1m )x tail 
Soft Brome 
Perennial Bye.gra.ss 


C’. Other Weeds— 

*Bra88iea 8iuai)istrun\ 

Brassica spp. 

*Centaurea cyancus 

Cerastinm vulgatum 
(Jhenox)odium album 
Chrysanthemum leta'ant hemum 
*(/nicus arvensis 
Crepis virens ... 

Cerani\im dissectum 
G. molle 

*Gui/otia ahyssiniea ... 

Lychnis alba 
JManiago Isnceolata 
Poterium sanguisorlm 

"‘PolygoMun? sp. 

Ranunculus repens ... 

Bumex acetosella 
Rumex sjjp. ... 

Scandix Pectcn-Venci is 

Sherardia arvensis 

Silone noctiflora 

Stollaria media 


Charlock (3) 

Mustards (9) 

Star Thistle 

Mouse Eared (lliickwcH'd 
Mexican S])inach 
Ox-eye Daisy 
Californian Thistle 
Smoolh Crepis 

Wild Geranium (Id) 
OaiH'bill (3) 

White Camxnon (4) 
Ribgrass (2) 

Sheep's Burnet- (2) 
Sm;irt Weed 
Creeping Butterenj» (3) 
Sorrel (G) 

Docks (3) 

She]>herd’s Neetlle 
Field Maclder (b) 
Catchfiy (2) 

Chick weed 


xi. Trifolium pratense perenne 

Containmg : — 

A. Legumes — 

Medicago luimlina ... 
Trifolium incarnatum 
T. rejiens 


(’ow Crass 


English Trefoil (5) 
Oimson Clover (2) 
W'hite Clover (.3) 


B. Grasses — 

Danthonia sp. 
Lolium perenne 
Phleum j)ratense 


Wallaby Grass 
l^oi-ennial Rye-grass (2) 
Timf)thy 
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Scientific Name. 


Common Name. 

C. Other Weeds — 

Apium gravookms 


Celery 

BraBsica spp. 


Mustard (2) 

*Carduu8 lanccolatus 


Spear Thistle (2) 

Chrysanthemnru loucaiitheiuum ... 


Ox-eye Daisy 

Cichorhim intvbiis ... 


Chicory 

*0u8cuta spp. ... 


Dodder 

Daucus carota 


Carrot 

Lychnis alba 


White Cantpion 

Malva Bp. 


Mallow 

Mentha sp. ... 


Mint 

Plantago lanceolata 


Bibgrass (2) 

*PolygonuTU aviculare 


Wireweed 

Prunella vulgaris 


Self heal (2) 

Bumex aoetosella 


Sorrel (3) 

Kumex spp 


Docks (4) 

Silene noetiflora 


Catchfiv (r>) 

Stollaria media 


duckweed (2) 

xii. Trifolium subterraneum 


Subterranean ('lover 

Containing : — 

A. Legumes — 

Medic-ago denticnlata 


Burr Medic (8) 

M. lujmlina ... 


Black Medic (2) 

Trifolium agrarium 


Hop (ylovor (8) 

P. ccriniurn ... 


Droo])ing Flowered Clover (2) 

T. (lubium 


Yellow Suckling Clover (2) 

P. glomeratuin 


Cluster Clover (10) 

P. tomentosuiu 


Woolly (dov(‘r (4) 

B. Grasses--- 



Aira (raryojilivlla 


Si]\'(*?’y Crass (3) 

Alopocunis pratonse 


Foxtail (3) 

Andropogon (Sorghum) sudanonso 


Sudan Crass (2) 

A vena sativa 


Oat (0) 

Btoiuur madritensis 


Spear Grass (0) 

B. maximus 


Large Brom,e (2r)) 

B. liordeaceiis ... 


Soft Brome (0) 

B. sterilis 


Sterile Brome (3) 

Cynodon dactylon ... 


Couch Grass 

Festuea bromoides ... 


Hair Grass (2) 

F. Myuros 


Silver Grass (6) 

Tfordeurn jubatum ... 


Barley Grass (2) 

B. murinum ... 


Barley Grass (22) 

H: vulgare 


Barley (2) 

Lolium poronne 


Perennial By e-grass (7) 

L. temulontum 


Drake (7) 

Paspalum dilatatiini ... .:. 


Paspalum (2) 

Setaria spp. ... 


Millet (5) 

Sorghum saccaratuin 


Sweet Sorghum (2) 

Stipa 8pp. 


Native Spear Grasses (2) 

Triticum sativum 


Wheat (2) 

C. Other H'cfds — 

♦Bartsia viscosa 


Yellow Weed (2) 

Brassica spp. 


Mustards (4) 

*Cusouta spp. ... 


Dodder (2) 

Cryptostemma calcndulacmuu 


Cape Weed (2) 

Krodiiim spj). 


Crowfoot (2) 

Hypochau’is glabra ... 


Cataear (2) 

H. radicata 


Flat weed (4) 

♦Inula graveolens 


Stinkwort 

JiincuB sp. 


Native Rush (7) 
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Scion tifio Name. 

C . Othe. r H -con 1 i ji nee 1 . 

Plantago lanccoiata 

P. major 

*Polygonum «l>. 

♦Komnlea rosea 
Rumex acetosella 
Knmex spp. ... 

Salvia sp. 

Silene noctifiora 
Sonchus oloracea 
Tunica prolifera 


xiii. Lotus corniculatus 

Ponfainirg : — 

A. Lf’g7t7n(f<~ 

Trifolium hybritlum 
T. prat on so ... 

P. Other U'ceY/.v — 

*As].’erula s]). 

LycliniB alba 
Plant }:g(> lance'olata 
Pumex sp]». ... 


xiv. Lotus uliginosus 

Containing : — 

A. Leg^tvivs— 

liOtus angustissiinus 
L, hispifius 
Ti. corniculatus 

Trifolium arvense ... 

T. dubium 

T. glomeratum 

T. hybridum 

'r. ])ratenso 

T. re])Ons ... 

T. tomentos\im 

P. Grasses—' 

Anthoxantlium odoratmn . 
CynoKSurus cristaiiis ... 
Holcus lanatuK 
Phleum ])ratcnse 

Poa Sp. 

Setaria viridis 


C*. Other Weeds — 

*A8perula sp. ... 

♦Cuscuta sp 

Geranium s]». 

»T uncus sp. 

Plantago lant^eolata 
P. major 

Prunella vulgaris 
Rumox acetosella 

Rumex S]>p 

Silene noctifiora 
S])orgula arvensis 
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(Common Name. 


Ribgrass (1?) 

Tiarge IMantain 
Bindweed 

Guildford Grass (9) 
Sorrel (4) 

Docks (12) 

Salvia (2) 

Catch fly (2) 

Milk Thistle (fi) 
Wild Pink (2) 


Minor Birdsfoot I'leroii 


AJ.sik(^ ('lover 
Red ('lover (2) 


Squi nancy Wort (2) 
White Campion (2) 
Ril grass (2) 

Docks 


Lotus inajoi’ 


Bij'dsfoot Ti’cfoil (7) 

Boyd's Clover (2) 

Minor btirdsloot Tudbil (2) 
Harcnsfoot Trefoil 
Suckling ('lover (-1) 

Cluster ('lover (2) 

Alsikt' ('lo\er (2) 

Jted ('lover 
White ('lf)ver (1(1) 

M'oolly ('lover 


Swetd N'ornal 
Crested Dogs tail 
York.sliire Pog (7) 
Timotliy (4) 

Annual Winter Crass 
PiLicoTJ Crass 


Squinau(\v \^’ol't (2) 

1 )odder 

Crowfoot 

Rush 

Ribgrass (S) 

Large Plantain (2) 
Selfheal (2) 

Sorrel (19) 

Docks (2) 

Catchfly (3) 

Spurry (2) 
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iS'cjwilific Xainc. 


Common Name. 

XV. Lotus hispidus ... 

... 

... Boyd’s Clover 

Containing ; — 

A. Grn^scJi — 

Agiostis vnlgariH 

Aira caryophyllea 

Fastuoa MyiiroH 

Holcim lanaf us 

Phloum prateimo 

... 

... Rod Toi) 

... Silvery Grass 
. . . Silver Grass 
... Vorkshire Fog (3) 

... Timothy 

B. Ofhvr Weed/i~ 

A inaran thus I'otroflex us 
Hypochooris raciicata 
l*lantago lancoolata 

Rumcx acotosella 

Kumex spp 


. . . Pigwood 
. . . Flatweed 
... Ribgrass (3) 

... Sorrel (2) 

... Docks (2) 

xvi. VIcia spp. 


... Vetohos 

Containing : — 



A. (ira-'Hics-- 

Avon a saliva 

Horcleuin vulgaro 

Triticum sativum 


... Oat (2) 

Barley 
. . . Wheat 

B. Olh^r Wffds — 

*Galium ajiarino 
♦Lychnis Githago 


. . . Cleavers 

Corncockle 

xvlL PIsum arvense 


. . . Field Peas 

Containing 

A. - 

Modicago (kMiliculata 


... Ihirr Medic 

B. 

Avona sativa 

Honknnn vulgnri' 


... ( )at 

Barley 

(\ Other Weefh— - 

Fumaria ofhcinalis ... 

(ialium nparino 


. . . Fumitory 
. . . Cleavers 

xvill. Glycine max 


. . . Soy Bean 

Containing ; — 

♦Xanthium spp. 


... Burrs (Id) 

8. L1NACI^.AE. 



i. Llnum usitatissimum 


... Linseed (Flax) 

Containing : — 

A. Ora dues — 

Solaria glauca 

Triticum sativum ... 


... Pigeon Grass 
. . . W^ heat 

B. Other Weeds — 

Apiiim sp 

Brassica spp. 

Chenopodium album 

OommWina sativa 

Rajihanns sativa 

Riimox spp 

Scabioea s]) 

Sporgiila arvcnsis 


... Celery 

... Mustards (12) 

... Mexican Spinach (2) 
... False Flax 
. , . Radish 
... Dfcks (3) 

... Scabious 
... SpiiTTy 
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8(dentific Name. 

9. UMBELLIFKFAK. 

i. Apium graveolens var dulce ... 

Containing 

A. Ora,‘ifirft — 

Potaria italica 

B. Olher Wfffift — 

PioriR R]). 

Hnmov R|). 

ii. Petroselinum sativum 

Conlaining : — 

Ainaranflius rotrofloxiiR 
Prassica R])p. 

Plant ago lancoolata 

iii. Pastinacea sativa 

Containing : — 

BraRRica nigra 
Hordeum vulgaio 

iv. Daucus carota 

Containing 

Alli\m\ 8j). 

A mara n 1 1 n i r i ot ro fto x u s 
Plantago lancoolata 
Polygon nn \ a v i on laro 
’•‘P. convolvulus 

Kumex acetosolla 
Biimox R])]). ... 

10 . PLANTAGIN A( VKA K . 

i. Plantago lanceolata 

Containing 

A. Leyvni<'.s — 

Trifolium dubiuni ... 
T. pratonM' ... 

T. ro]!ons 

B. Grasstfi — 

Cynosurus cristatu.s ... 
HoIcur lanatuR 
Lolium poixMiiio 
Phalaris minor 

C. Other 

Brasnica R]n ... 

Kumox acotosella 

11. COMPOSITAE. 

i. Lactuca sativa 

Containing : — 

Amaranthus rotroflexus 
Chenopodium album 
Juncus sp. 

Reseda luteola 
Stellaria media 


AORTCULTURE, AVA. 


(’ommon Name. 


(Vlcry 


Italian ISlillot (.1) 


Ox Tongue 
Dock 


... Parsley 


PigAvwd (|{) 
Mustards (2) 
Ribgrass 

Parsni]) 


Black Mustard {.‘1) 
Barley 

( 'a rrol 


Onion 
Pigweed 
Ribgrass {;!) 
Wirc'wot'd 
Bindweed (2) 
Sorri'l (.'>) 
Docks 


BibeiaHs 


Suckling Clover 
Red (Tover 
White Clover 


Crestetl Dogstail 
Yorkshire Fog 
Perennial Ky(H-grass 
Canary Grass 


Mustard 

Sorrel 


l.ett Mco 


Pigweed (2) 
Mexican Spinacli 
Rush 

Wild Mignonette 
Chick weed 



300 


JOURNAL OF AOKIOULTURE, W.A. 


[June, 1931. 


COOL DAIRIES FOR COOL CREAM. 

M. CuLLiTV, Agricultural Adviser. 

During' Mu; past siuunier many supjdiers of cream lound that it was again 
diilicult to kcc[» Micir cream up to choice (piality. For some reason that baffles 
them, in a great many cases their cream is often second grade or els(‘ what is 
known as “border-line cream.” It fre(]uently liappens that the farmer has cream 
of this latler lyi)e, but knows nothing of it if the grader d(‘cides it is good enough 
to use in the llrst grade vat. Just good enough is not good enough, and it appears 
to bo v(;ry diilicult to bring tins home to the dairy farnu'r. Various causes are at 
work to bring about this lowering to or l)elow “border-line’’ standard, and it is 
my intention in these notes to draw attention to one factor which has a con- 
siderable effect, although in many cases the application of this factor is like 
liming land that is sour through faulty drainage. The sourness is corrected, but 
the cause of it is not touched. Similarly with the subject to be discussed, the 
matter of the production of clean milk and cream, the ch^anliness of utensils, the 
health of the herd, etc., should be treated first*, but it seems ojjportuue to me, 
while pointing to the necessity for cleanliness throughout all phases of the jiro- 
duction of (-ream, to draw attention to the safe-guarding efi'ect of cooling the 
cream immediately after se})aration and the keeping of it cool. 

Vh‘ry few of our farmers now follow the faultv praidice of separating warm 
cream into a can of cold ( 0 ’(‘am, because it has been |)ro\ed to them that this 
practice is very detrimental to ({uality. Tiny know that Mu; result oi‘ raising the 
t(‘mperature of the cool cream is to facilitate tlie multiplication of tin* bacteria 
ther(*in, with the r’(‘sult that the ci'eam develojis ch(‘esy, rank or uncl(*an flavours. 
Th(‘ bacteria that are in (-ream have an ojitimum temperature for their multiplica- 
tion, above which the rate of division declines till a point is reach(;d at which they 
ar(*, destroyed. Tliis faet is utilised in pasteurisation. Also hehnv the optimum, 
th(‘ furthcT* t]i(‘ lempera1ui'(‘ is I'ediu'ed the slower the rate of incr(\‘is(‘ becomes. 
This means that the ('ool(*r cr(‘am is kept the slower bacterial «;liange will carry 
on. Also the (piickei' tlu' (ueain is cooled, tin* less bacterial increase will oecur. 
it, miglit bo m*(-essai’y to say that of all the flavours to whi('h cream is prone, 
those due to bactei'ial cliange are among the worst. 

To give an indication of how cini('kly bacteria will increase tlunr rate of 
multiplication with a rise in temperature, the following figures are useful; — 


Nunibor 





' No. of hours 

.No. of hours 

Bacteria 

lu 12 honi’R 

In 12 liours 

III 50 hours 

To 50 hour.s at 

before (^iircl- 

before Curd- 

c.c. at 
oiitaot. 

at .50 dc«. 

at 70 (loR. 

at 50 

70 (leK. 

ling at 

50 (leg. 

ling at 

70 deg. 

46,000 

:JO,000 

240,500 

1.50. ,O0 

512.000,000 , 

1 00 

50 

47,000 

44,800 

•{60, 000 

127,500 

702,000,000 

36 hours 

280 

36 

50,000 

.{5,000 

800,000 

1 60,000 

2,500,000,000, 

42 hours 

; >72 

42 


Rulletln 2(V Sfcorw Sfca., Conn. 


Our concern is now to illustrate how this cooling may be brought about. (Sec 
“Cooling of Milk and Cream,” by C. K. Baron-Hay, Western Australian Depart- 
ment of Agriculture Jottmal^ December, 1930.) 

To those farmers who have a su|)ply of cold water laid on to the dairy, the 
problem is simple. There arc on the market various small cooling devices of the 
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type illustrated in 1 1 of Mr. Baron-Hay’s artiele referred to above, which 

are very efiieient. In api)earanee these remind one of the household washboard. 
Where the ribs aie* in the wasliboard are thin tubes throuj’h which cold water is 
llowinf»:. The cream is received from tlie outlet of the separator into a tray from 
which it Hows in i\ thin layei* over the exterioi* of these tu))es. The lieat of the 
cream is taken up by the water which passes away. 

This method also has another advantaj^e in aeration. Tin* passage of this thin 
layer of cream would have the effect of allowing any volatile tlavours to escape. 

The temperature of the ci(‘ani so coohd should b(‘ maintained. This is quite 
easily done by having a tub in which the cream cans can lx* placed, and which 
is ke})t continuously full of cold water. Better still, w1km’(‘ (-old water can be kept 
running, as in Fig. 11., “Cooling of Milk and Cream,” by G. K. Baion-IIay, 
Western Australian l)ei)artnient of Agriculture Journal^ December, 1930. 



Trellis carrying viii(‘ erected ovt'r dairy. 

W. ,1. Reynolds, Manjininj). 

Of course there is i\ very serious objection to tliis for those wlio have not a 
good supply of water laid on, oi* who cannot atford a ('oolcr of the type illus- 
trated. For these a modi ti(ait ion is suggested whi(di, though not as (dlicient as that 
just described, is very miuh better lhati not cooling at all. This is in having the 
vessel with the fre^shly sepai'ated cr<*am stand in a larges* vessel of ('e)ld water. 
This shonlel be ehanged two or three' time's dining e'ooling, as it take's nj) the heat 
fre)m the ereain. ’This methe)el, the)Ugh erude, has the edfeet of reelueing the eu’eam 
temjierature live times as fast as where aii* ee)e)ling e)nly is nseel. The* es-eam cans 
can alse) bo kept in a tub of e'eelel ivater. 

Ane)ther factor of impe)rtance is tbe dairy. Often one* tinds th(*se study, ill- 
ventilated anel warm; some even hot. These types of elairies have an undoubtedly 
bad effect on flavour. The cream absorbs the stutliness and niustiness, ami it can 
be easily detected by the grader. The waj*m atmosphere has its effect in keeping 
up the tem]>erature of the cream as instanced previously. How, then, to remedy 
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this condition f The iirst step ueee?>sarily will be in arriuiging ventilation and re- 
moving any cause’s ot‘ niustinoss. There should be no necessity here for pointing 
out that a dairy is for the storage of milk and cream, and that other substances, 
vegetables, meat, chatf, etc., should be kept elsewhere. 



Dairy surrounded by lucerne trees. 
1). Hunter (sen.), Bairouhurst . 


To eori’cet the heat \arious Trudluals arc utilised, but tlu' tm)sl snceessfiil have 
been where a trellis has been built (aunpletely over the dairy, and vines (grapes or 
passion) trained over it. Any foruj of creeper giving summer shade would be 
efficient. This trellis to be (juite successful bas to be built away from the walls, 
usually two feet, and about tin* same distance being kept between the roof and 
the trellis, tlius allowing for shade and a draught of ail' continuously between the 
trellis and the dairy. The two illnstrations will give an idea of how to do this 
better than any descr ijition. Others, like 1). Hunter, plant trees nearby to shelter 
the building, getting v(*iy good results (see illustration). These have been con- 
vinced of the necessity for cool dairies, and have taken .steps to provide the so 
necessary coolness. Why do so many otliers neglect it ? Their methods of produc- 
tion are not so sni>erior that their cream does not need to be cool. The time is 
now approaching when the (juality of the cream received at the factories will be 
more closely checked, so that it will behove those fanners who wish to obtain 
th© highest price for their cream to pay more attention to the details. While the 
detai/k are neglected, the quality of the ei^am will be variable. 
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TRIALS WITH RHENANIA PHOSPHATE FOR WHEAT 
GROWING, 1930, AT THE MERREDIN EXPERIMENT FARM 
AND THE WONGAN HILLS LIGHT LANDS FARM. 

I. Thomas, Superintendent of Wheat Fartns. 

Klienania Phosphak* is a pliosphatie fertilise!* inafinfaetui'ed by tln^ Kali- 
Chemie Company, Herlin, (lerniany. It is a high grade ammonium citrate soluble 
fertiliser, containing 28.4 per cent, ammonium citrate soluhh* phosphorie acid, and 
has given satisfactory results in Germany. It has also ])ro\ed valuable for rice 
culture in Japan and there is a considerable ex])ort to that (*ouiitry and also to 
Brazil, Chili, Guatemala, etc. 

Owing to the generosity of the manufacturers, a (juantity of this fertiliser was 
made available for trials in this State. The cost of this fei*tiliser in Gm’nifiny is 
£5 3s. 9d, per kilogram, the landed cost in Perth being £8 10s. per kilogram 
(2,204.0 lbs.). This price is e(iual to approximately £8 13s. a ton. The local price 
of superphosi)hate, whidi contains 22 per cent. ))lu>sphoi ic add, is £4 10s. per ton. 
For comparative ])urposes the unit value of these fertilisers, in Perth, are respec- 
tively — 

Ithenania Phosphate . . . . . . 0 0 

Superphosphate .. .. .. .. 4 1 

A portion of this fertiliser was made available to this Ibanch for trials with 
wheat, and experiments were laid down at both tlu' Merredin Experiment Farm 
and the Wongan Hills Light Lands Fann. 

For the purpose of the ex|ieriment three i)lots wei*e re(|uii‘e(l, vi/. : - 

Plot 1. — Received an application of 130 lbs. of Klienania Khosphate pei’ 
acre. 

Plot 2. Kecei\'ed an jpjplication of lot) lbs. oT Superpliosphate per acre 
(control ])lot). 

Plot 3. — R(u*eived an api)lication of 110 lbs. of Rhenania Phost)hato per 
a('r(*. 

Plots 1 and 2 thus i*ecei\e<l the same weight of fertilistM* per acre, and IMots 
2 and 3 the equivalent (luantities of |>hosphoric acid. 

The plots, which were each one-eighth of an acre in area, were repeated live 
times, the fertilise!* being applied with the seed at the time of planting, and the 
resulting crop was liarvested for grain. 

TRIALS AT THE MERREDIN EXPERIMENT FARM. 

The land on which the experiment was conducted Avas tyt)ical Inaivy forest 
country Avhich originally carried a forest of salmon gum and gimlet and which has 
been in cultivation for many years. The land Avas ploughed with a disc plough in 
June, 192tl, and was repJoughed in August and si)ringtyne cultivated after rain in 
March. Prior to seeding on IJtli May it was cultivate<l and cross cultivated with a 
tandem disc' implement. The variety Gluyas Early was ]>lanted at the rate of 
45 lbs. per acre. 
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Tile nniilall durirvj;* 1930, together with 19 years average, is as follows: — 





j 




Growing Period. 





I'otal 


.Tan. 

1 Feb. 

Mar. ! 

i 

A pi. 

1 1 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Total. 

Nov. 

Dec. 

for 

year. 

1980 ... 
Average 


1 

] 

281 

ISO 

40 

.36.3 

1.37 

184 

65 

j 

34 

823 

1 i 

41 

1,3.3» 

19 yearft 

i 


12.5 

70 

1.30 

n F) ' 

188 

140 ! 

03 

7r> 

821 ■ 

44 

.54 

1,234 


The results obtained are as follows: — 


MERREDIN FARM. 

RHKNANIA 1»H()8I*HATK Expkkiment. 

Planted on 13th May, 11130. Varlety-dluyas Early. Seed~451l)ft. per acre. 


Rate of Application of 
Phosphates per Acre. 

(’omputed Yields per Acre. 

Average 
Yields 
p(;i‘ acre, 
1030. 

Per- 

centage 

Yields, 

1030. 

1 

Sec. 1. 1 

1 Sec. 2. j 

Sec. 3. 

Sec. 4. 

1 Sec. 5. 

150lbs. Rhenania Pliospliatel 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus, lbs. 

bus. lbs. 

bus. lbs. 

% 


30 56 

28 56 

20 44 

30 0 

20 20 

20 47 

07 

1501bB. SiiperplioHplmte ... 

31 52 

20 52 

31 12 

30 16 

30 8 

30 40 

100 

11011)8. Rhenania Pliosphatc 

30 0 

27 44 

30 0 

27 36 

28 8 

28 42 

04 


Oil this farm it was not possible to obtain a piece of land to which no phos- 
phatic fertiliser had previously been applied. 


TRIALS AT THE WONOAN HULLS LldHT LANDS FARM. 

At this farm the e-xjieriment was conducted on land which, prior to jilougliing 
in 1929, was still in its natural state, the vegetation being chieHy what is known 
as smoke bush, and the soil is of a light sandy nature. 

The working of the land in prejiaration for the e.xiieriinent was as follows: — 
During June and July, 1929, it was ploughed with a disc cultivating ])lough, and 
in Sejitember and October was cross cultivated with the same imjilement. In 
January it was scrub-raked and lightly cultivated with a disc im])lement in March. 
It was then tamhan disc cultivated prior to seeding. Tlie experimejit was planted 
witli the standard niidseason variety Nabawa on 23rd April. 


The rainfall for Wongan Hills foi* 1930 and the five yenrs' average is as fol- 
lows : — 






A])!. 



Growing Period. 





Total 


Jan. 

Feb, 

Mur. 

May. 

.lune. 

July. 

Aug. 

Sept. 

Ool. 

Total. 

Nov. 

Doc. 

for 

year. 

1030 — 

7 ! 

Nil 

53 

02 

66 

367 

321 

140 

90 

5.5 

1,048 

1 

08 

1,299 

Average 

5 years 


47 

112 

6.5 

144 

282 

204 

133 

77 

1 

81 ; 

1,011 

37 

30 

1,329 


The growth of tlie plots receiving an application of Khenania Phosphate was 
inferior throughout the season eompared with the control plots, and lliis difference 
was inorc marked towards maturity, the control plots ripening about ten to twelve 
days earlier than the Rhenania plots. 
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The results were as follow: — 


WOXGAN HILLS LIGHT LA:N1>S KAUM. 

RHKNANIA THOSPHATE EXI'EIUMENT. 

Planted on 23rd April, 1030. Variety— IS aba wa. Seed— 4511)8. per aero. 


Kate of Av)i)lioation of 


Goinputed Yields per Acre. 


Average 

Yields 

Per- 

centage 

Phosphatefi* per Acre. 

Sec. 1. 

Sec. 2. 

Sec. 3. 

See. 4. 

See. f). 

per acre, 
1930. 

Yields, 

1930. 

ISOlbs. Uheiiaiila Phosphate 

bus. lbs. 

9 12 

bus. lb.s. 

9 20 

bus. lbs. 

9 30 

bus. ll)s. 

9 20 

])us. lbs. 

1 0 8 

bus. Jbs. 

9 31 

55 

1501bs. Superphosphate ... 

1 17 30 

14 48 

17 44 

1 

17 12 

17 12 

17 18 

100 

llOlhs. Khcnania Phosphatf 

1 ro 

S 32 

8 10 

9 1 2 

8 1 0 

8 20 

40 


The results from this farm, althoujrh for one y(*ar only, show a sijinilieant 
difference in favour of the sii))erj)hos|)hatc. 

Of the two exi)eriment.s, tlial al Woni>an Hill.s is the moi-e striking, as a better 
comparison can be made between the availability of the two fertilisers because of 
the low initial phosi)horic acid content of the soil and also bi‘cause it was conducted 
on virgin land. 

Jt must be borne in mind that then* was a considerable residual elTect of phos- 
phoric acid at the JMerredin Farm, as it was found impossible to cai’ry out the ex- 
periment on a piece of land which had not previously i*ecei\ed a dressing of a 
phosp hatie f ert i 1 i ser . 

From the results of the trials at both farms, it is unlikely thal Rbenania 
Phosphate will displace supei’idiosphate for wheat growing. 


THE M* T* PADBURY TROPHY COMPETITION. 

I. T no M AS, Superintendent of Wheat Farms. 

This competition was inaugurated as the result of a genei’ous donation made 
by Mr. M. T. Padbury, President of the Primary Produceis’ Association, a past 
President of the Royal Agricultural Society, and a prominent pioneer farmer of 
this State. The allocation of the funds has been so arrang(‘d that a replica of the 
main shield is awarded to the winner each year of the competition, i.r., the com- 
petitor who produces the highest aci’e yield of wheat j)er inch of rainfall during 
the growing sea.son (May 1st to October 31st). 

The conditions under which this competition is being conducted aiy as fol- 
low : — 

1. The competition will commence with the 1930-31 liarAcst and continue 
for a period of 10 years. At the end of that period the trophy will be awarded 
to the competitor who has taken part in the com}>etition for at least five years, 
and who obtains the greatest mean average acre yield per inch of rainfall during 
the conventional growing period. The mean avei’ago yield will be computed 
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from the results of the five seasons in whieh the competitor produced the highest 
acre yield per inch of rainfall during the growing period. In the event of a tie 
the competition will continue between the leading competitors until an advantage 
is gained by one of them. 

2. The conventional growing period for any year will be that decided upon 
and announced by the lioyal Agricultural Society. For the first year and until 
further notice it has been decided that it will be from May 1st to October 31st, 
inclusive. 

3. Until the end of the competition the trophy will be in the custody of 
the Royal Agi-i('nltural Society, and will be displayed at any agricultural exhi- 
bition held by that society. 

4. Each year the comiietitor wlio obtains the best average acre yield per 
inch of rainfall during the conventional growing period will be awarded a replica 
of the trophy. His nainoi will also be inscribed upon a small shield affixed to the 
troj)hy. 

5. The rainfall upon which the award will be made will be determined by 
the Commonwealth Meteorologist from the district recoixis, and his decision in 
this matter will be final. 

6. The com])(4ition will be limited to those farmers wdio harvest at least 
200 acres of wdieat for’ grain. Where a eompetitoi’ is financially interested in the 
crops grown on one oi’ more fai’ins he wdll be recjuired to supply details regarding 
the ])roduction and marketing of the crops on same, and though usually the award 
will be made upon tin* results from the farm nominated by the competitor, yet 
the Royal Agiicultural Socrietv may require that the crops on these farms be 
included in the competing area. 

7. Th(' average yield will he ascertained from the total area — including self- 
sown cro|)s- harvested for grain and determined from the actual amount of wheat 
sold as showui by the delivery dockets, plus the amount retained for seed, for home 
use, or for any otlier purpose. 

8. Tlie nudliod of Judging will be as follows: — At a convenient time the 
area liarve.sled for gi’ain will he mea.sured and the quantity of w^heat on hand 
ascertained. On or bcl'oi'e January ‘list, the farmer will be required to furnish 
the Judge wdth a sworn dechu’ation as to the quantity of wheat sold from the 
competing holding or holdings, and the amount retained for seed and other pur- 
poses: the statement regarding the amount sold to be supported by agents^ 
dockets. The judge, after satisfying himself as to the correctness of this state- 
ment, will compute tlie average yield per acre per inch of rainfall during the 
growing period from the information receL’ed. 

0. The Judge wdll be ap})ointed by the Director of Agriculture, and his 
decision will be final. 

30. Nominations for this competition w^ill be received by the Royal Agri- 
cultural Society up to the .31st October each year. 

The acre fields are highly meritorious, and in the ease of the winner, 3 bushels 
23 lbs. per ineli of rainfall constitutes m\ official record for this State. The 
previous record w'as held by Mr. J. McDonald, the winner of the Bateman Cup 
Competition, 11120/30 season, with an acre yield of 3 bushels 22 lbs. per inch of 
rainfall. 
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The results fo 

r last season, the 

first ill t 

he coiupetitioii, 

ar<‘. 

oiil 1 



M. 

T. PADBURY TROPHY 

COMPETITION, 

1930. 










Yield. 






Rainfall 








Coiupetitor. 

Address. 

during 

Growing 

Har- 

vested. 



Average 

Average 
jxir lin. 



period. 

Gross. 

per 

Growing 






Acre. 

period 









Rain. 



points. 

acres. 

bus. 

lbs. 

bus. 

lbs. 

bus. lbs. 

Williams, F. A. ... 

Mangowine via 

799 

337 

9,120 

50 

27 

5 

3 

23 


Nungarin 









Pascoe Bros. 

Yalbarrin 

987 

299 

9,537 

0 

31 

54 

J 

14 

Haggerty, H. J. ... 

Erikin 

899 

349 

8,914 

24 

25 

33 

2 

51 

Barnett, L. T. C. ... 

North Wolgoolan 

1,002 

408 

13,908 

28 

29 

43 

2 

48 

Lt>ah, J. H., & Son 

Afdath ... 

1,053 

400 

11,737 

40 

28 

55 

2 

45 

Cusbert, L. C. 

Bruce Rock 

987 

480 

12,118 

10 

25 

15 


44 

Manuel, C. .1. 

Mukinbudin 

893 

248 

(>.043 

5 

24 

oo 

2 

44 

Atkins, F. M., & .J. I.. 

Yanoning Rock ... 

790 

438 

9,302 

17 

21 

23 

2 

41 

Smith, C. & A. H. 

Yalbarrin 

987 

1 ,383 

35,890 

38 

25 

57 

2 

38 

Strange, P. A. 

Y ar(bng ... 

1 ,053 

432 

1 1 .850 

55 

27 

27 

2 

36 

Snell, C. & Son ... 

Nangeenan 

894 

428 

9.495 

•> 

22 

11 

2 

29 

Craigio, J 

Yarding 

1,053 

503 

14,032 

40 

25 

59 

2 

28 

Gilham, F. 

Bencubbin 

801 

490 

10,517 

22 

21 

12 

2 

28 

Hammond, J. D. ... 

Kollorberrin 

845 

370 

7,005 

10 

20 

33 

2 

20 

Tibbs, J. A. ... 1 

Bruc-e Rock 

1,047 

345 

8,099 

53 

25 

13 

2 

25 

Henderson, late ,1. H. 

Gnarming 

1,142 

.582 

15,008 

51 

20 

55 

2 

21 

Smith, 0., & Sons 

Yarding 

1,053 

2,414 

59,782 

37 

24 

40 

2 

21 

Oreagh Bros., T.td. 

Nungarin 

840 

1,172 

22,992 

45 

19 

37 

2 

20 

Lohoar, W. ... 

Borden ... 

984 

202 

5,800 

40 

22 

23 

2 

10 

Allen Bros. 

Cent. KiimTUinin 

1,047 

700 

10.003 

17 

22 

52 

2 

11 

Jacob, H. 1). 

Erikin 

899 

393 

7A78 

32 

19 

10 

2 

9 

lleichett, F. W. ... 

N or th Bu rraco ] >pi n 

945 

1.244 

25.00(> 

33 

20 

0 

2 

8 

Morcombe, P. T. ... 

Waddy Forest ... 

1 1,208 

190 

12,191 

7 

24 

53 

2 

4 

Bishop, hi. F. 

Lake Grace ... ^ 

1 1.200 

287 

7.272 

18 

25 

20 

2 

1 

Nixon, T., & Sons 

Kalannie 

1 ,000 ! 

4,080 1 

85,040 

0 

20 

49 

1 

57 

Bremner, .1. R., & 

Cor ri gin ... 

1,080 

1,172 

24,301 

1 

20 

47 

1 

55 

Sons 


i 

1 







Carter, H R 

Three Springs ... 

1,219 ; 

318 , 

7.412 

1 I 

23 

19 

1 

55 

Horsman, H., & Sons 

Bilbarin ... ... 

' 1,080 1 

422 i 

8, .588 

•>.| 

20 

21 

1 

53 

Stewart. W. li. 

Gnowangerup ... 

1 ,225 ! 

289 

0,578 

20 

22 

40 

1 

52 

White R. H. 

Gnowangerup ... j 

1 1,225 i 

245 1 

.5, .535 

8 

22 

30 

1 

51 

Barr, T). F. ... | 

Shackelton ... ■ 

1,137 i 

485 : 

10,053 

50 

20 

44 

1 

49 

Prowso, E. W. ... i 

Dofxllakine 

843 i 

000 1 

9,485 

(; 

14 

22 

1 

42 

Carter, J. 8., & G. T. 

Benjaberring 

I 901 ! 

554 

8.39.3 

29 

15 

9 

1 

41 

Garrett. G. 

Ardaih ... ... 

1,122 ; 

042 

11,821 

57 

18 

25 

1 

38 

Stewart, T. 1). 

Gnowangerup ... ' 

1,225 1 

209 

3.751 

15 

17 

57 

1 

28 

Cowan, C. W. 

E. Narembeen ... 1 

1,020 ; 

883 

13.394 

19 

15 

10 

1 

28 

Clark, R. W. 

Carnamah 

I 1,515 

<)87 

14.190 

!♦ 

20 

39 

1 

22 

Stevenson, K. J. 0. 

Watheroo 

! 1,571 i 

021 

12,300 

43 

19 

54 

1 

10 
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EXPERIMENT WITH SHEEP-BRANDING FLUIDS. 

PROJECT No. :U. 

K. 1^. RoiJL’irrs, B.Se.( A^ru'.), Ajyrionltural Adviser. 

This a Hide has been coiii])iled by the writer from information supplied by Mr. 
H. J. Hng:hes, Prindpal of the Muresk Agrrieiiltural Collej 2 :e, and Messrs. F. L. Shier 
and J. n. Lanij-fi(*ld, Managers of the Chapman and Merredin Experiment Farms, 
respectively. 

Til June, U)‘29, a number of dilferent types of sheep -bran ding’ tluids were re- 
ceived for ti’ial from Ihe British Research Association for the Woollen and Worsted 
Industries. 

TItese were forwarded to the ^lerredin and Cha|>man Experiment Farms and 
to tlie Muresk Agi’icullural College for trial. Climatic conditions at these three 
centres are very similar’, the summers lieing hot and dry and the winters mild and 
wet. 


The Chapman Experiment Farm is situated in the extreme northern portion 
of tire wheat b(‘lt, about JO miles from the coast. The average rainfall is 18.17 
inches. The soil is mainly a red sandy loam. 

Muresk Agricultural College is on the w'estern edge of the central Avheat belt, 
65 miles from the (*oast. The soil varies in character from sand to clay. The 
average annual rainfall at Northam, nine miles distant, the closest point at which 
records have iieen hept, for 50 years is 17.12 inches. 

The Merredin Experiment Farm is located in the East-Central wheat belt, 168 
miles from the coast. The average annual rainfall is 12.27 inches, and the soil is 
mostly a red clay loam. 

At each of th(‘se centres experiments Avere carried out with tin* ol)ject of de- 
termining' — 

(a) the permanency of the various wool-marking fluids under natural con- 

ditions, and 

(b) the elVect upon the wool. 

Tlie procedure Avas t!i(‘ same at each station. 

At least 10 merino shee]>. carrying different types of avooI, Avere marked im- 
mediately after shearing in Sei)tember, 1929. Observations regarding durability 
were made throughout the year. The results of these observations at each of the 
farms are as folloAv:-- 

Chapman Krperimeut Farm. Sheep branded Cl'N. 

Types of fluid usefl — 

No. 8 — Red. 

No. 17-IJlue. 

No. 19 — (ireen. 

Owing to accnmnhition of dust and grease in the tip the colours Avere not dis- 
tinguishable two months after ai)j>lieatioii Avitbout opening np the avooI. The 
markings themselves remained clear in outline for a period of about six months. 
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After that the red and jjreen gradually became indecipherable, but in the case of 
the blue fluid it was possible, on close inspection, to read the marks up to nine 
months after application. 

When examined at shearing time the following year (September, 1030), all 
sheep that had been branded with the blue fluid showed traces of the markings, 
though it was not possible to decipher exactly what the brand was. Many of the 
sheep branded with the green fluid showed traces of a brand, bur others showed no 
sign whatever. 

Of the sheep which had been branded with the red fluid, only two showed any 
trace of a brand. 

The experiment showed that the blue fluid (17) was more lasting than either 
the green (10) or the red (8). The green lasted fairly well, but the red was quickly 
washed away with the winter rains. 


Merredin Experiment Farm. Sheep branded N'fN. 

Types of fluid used — 

No. 8— Red. 

No. 15— Red. 

Owing to accumulation of dust and grease in the tip the colours Avere not dis- 
tinguishable two months after apj>lication without opening the wool. 

The outline of the markings remained cl(*ar for about six months. With the 
beginning of winter they faded out rapidly. 

At shearing, in 8ei)teinber, 1030, no traces of the brands could be found. 

Mnresl,' Agrieuli nral (''allege. Sheep branded 

Types of fluid used — 

No. 17 — Blue. 

No. 18 — Red. 

No. 10 — Cireen. 

A tin of No. 15 was also forwarded, but was not used in the experiment. 

Owing to accumulation of dust and grease in the tip, the actual (‘olours soon 
became indistinguishable, without opening up the wool. The brands remained clear, 
however, in all W'eathers, and were permanent. They wotx* not afl'ected by dipping 
in November, 1929. 

Samples of the branded wool were taken from the sheep immediately prior to 
shearing in September, 1930. These were passed to Mr. McCallum, Sheep and Wool 
Inspector, for examination, and were si'onred with the exception of the small dupli- 
cates enclosed. It was found impossible to remove the marks by scouring. This 
seriously detracts from the value of the wool both from the growler’s and the buyeFs 
point of view. 
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A summary of results is g’iveji l)elow: — 
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DISTRICT CHALLENGE SHIELD WHEAT YIELD 
COMPETITION. 

I. Thomas, Superintendent of Wheat Farms. 

The past season marked the end of this competition which commenced in 1928 
and continued for a period of three years. The progressive results have appeared 
in previous June issues of this Journal, and those have now been incorporated in 
the final figtires. 

The detailed conditions under which the competition was conducted have pre 
viously been published. The main feature of the competition, however, was that 
it was not for individual farmers, but for a team of five farmers nominated by a 
responsible local body in different districts throughout the Wheat Belt. The 
awards were made on yields only, and the team which obtained the highest average 
yield per acre over the three years was adjudged the winner. 

The judging was attended to by the officers of the Wheat Branch of the De- 
partment of Agriculture, who ascertained by measurement the areas strip] )ed for 
grain by the competitors, and computed the yields from the amount of wheat 
delivered to the mercliants and that kept on the farm. 

The trophies were y)resonted for competition by the (Uiming 8mith-Mt. Lyell 
Farmers Fertilisers Co., Ltd. The main trophy is the Challenge Shield upon which 
is inscribed, permanently, tlie names of the winning society and the names of the 
farmers comprising the team entered, and also the names of the Districts and the 
personnel of the teams wliich have W(^)u it in any particular year during the period 
of the competition. In addition to the shield, the donors presented each member 
of a winning team with a small replica of the shield, on which is inscribed the name 
of the District wirming the yearly competition, and each member of the team. 

For the first year of the competition (1928-29) seventeen teams complied with 
the conditions. The first three places were filled as follows : — 

1. Yaiidanooka .... .... 26 bus. 17 lbs. 

2. Gnowangerup .... .... 26 ,, 14 ,, 

3. Borden 24 ,, 29 ,, 

The total area liarvOvStod by the 17 teams (85 farmers), was 40,978 acres, which 
yielded 676,457 bushels, an average acre yield of 16 bushels 301bs. The highest 
individual average yield for this year was that of Mr. P. C. Neville, of Yandanooka, 
who averaged 31 bushels 381bs. from 313 acres. This yield created a new State 
official record, the previous record being 26 bushels 56lbs., established in 1925, by 
Mr. T. Richards, South C'aroling. 

In the second year of the competition (1929-30), twelve tea) ns complied with 
the conditions. The three leading teams were as follows : — 

1. Gnowangerup 30 bus. 34 lbs. 

2. Borden ... .... .... 25 „ 39 ,, 

3. Yandanooka 24 ,, 54 ,, 

The total area harvested by the twelve teams (60 farmers) was 32,741 acres for 
a gross yield of 611,192 bushels, an average acre yield of 18 bushels 401bs. Mr. J. 
McDonald, of Gnowangerup, produced the highest average yield in 1929- 30, aver- 
aging 36 bushels 41 lbs. from 279 acres. This eclipsed the official State record 
created last year by Mr. P. C. Neville of Yandanooka. 
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In the final year of the competition eight teams competed, the three leading 
competitors being : — 

1. Bnic© Rock .... .... 26 bus. 41 lbs. 

2. Yandanooka .... .... 24 „ 7 „ 

3. Nungarin 22 „ 23 „ 

The total area harvested by the eight teams was 16,779 acres for a gross yield 
of 366,400 bushels 32 lbs,, an average acre yield of 21 bushels 60 lbs. The highest 
individual average yield per acre in the final year of the competition was produced 
by Messrs. Pasco© Bro.s., of Bruce Rock, who averaged 31 bushels 64 lbs. from 299 
acres. 

The detailed results for 1930—31, the final year of the competition, are as fol- 
lows : — 


District. 

Members of Team. 

Acreage. 

Yield. 

Gross . 

Average per 
aero. 




bus. 

lbs. 

bus. 

lbs. 

Bruce Rock 

Pfipcoe Bros. 

299 

9,.537 


31 

54 


Strange, 1‘. A 

432 

1 1,856 

55 

27 

27 


Cralgie, .T 

668 

14,632 

46 

25 

69 


Smith, C. & A. H 

1,.S83 

35,890 

38 

26 

57 


Tibbs, ,1. A. 

845 

8,699 

63 

26 

18 



8,022 

80,617 

12 

20 

41 

Yandanooka 

Eckormarin, H. W 

246 

7,335 

81 

29 

49 


Saunders, W. 

288 

6,351 

3 

26 

41 


Quartennalne, R 

280 

5,377 

44 

23 

28 


Fyfe, G. r>. 

200 

4,638 

45 

22 

42 


Downes, ('. W 

264 

4,804 

12 

18 

12 



1,178 

28,407 

15 

24 

7 

Nungarin 

Williams, F. A 

887 

9,120 

50 

27 

5 


McDonnell <fe Hltiklev 

790 

19,324 

23 

24 

28 


Manuel, (’. J. 

248 

6,043 

6 

24 

22 


Waterhouse, H. H. 

514 

11,061 

33 

21 

81 


(Teugh, Bros. 

1,172 

22,992 

45 

19 

37 



8,001 

68,548 

30 

22 

23 

Onowangenip 

Stewart, W. B 

289 

0,578 

20 

22 

46 


White, R. H 

245 

5,585 

8 

22 

36 


Lohoar, W 

262 

5,860 

40 

22 

23 


McDonald, J. 

262 

5,577 

42 

21 

17 


Stewart, T. D 

209 

3,751 

15 

17 

57 



1,207 

27,309 

11 

21 

33 

Tamniln 

Nottage, R. B 

310 

7,812 

28 

25 

12 


Mann, .1. W. 

548 

1 1,804 

29 

21 

44 


Hocking, H. R 

895 

8,500 

49 

21 

32 


Fphlh, G 

1,037 

20,197 

31 

19 

29 


Mackln, C. C. 

855 

15,154 

44 

17 

43 



3,140 

63,470 

1 

20 

13 

Three Springs 

Stokes, N . E 

2G8 

7,137 

0 

26 

88 


Carter, R. tt Sons 

318 

7,412 

11 

23 

19 


Glyde, E. S. 

204 

3,770 

0 

18 

20 


Bastiun, A 

636 

9,668 

0 

18 

2 


Hunter, J i 

475 

7,977 

0 

16 

48 



1,801 

35,964 

11 

19 

68 

lioulylnning 

Cohen tV: Gibbs 

280 

5,458 

9 

23 

44 


Clark Bros 

879 

8,275 

36 

21 

50 


Mott, 11. * 

222 

4,238 

0 

19 

5 


Carwardlne, F 

888 

7,060 

80 

18 

25 


Mott, V ’.j 

468 

7,606 

66 

16 

28 



1,672 

32,584 

11 

19 

28 

Borden 

Murray, W 

465 

9,860 

14 

21 

12 


McXiennau’H Est 

428 

8,369 

12 

19 

47 


West, F, ( . 

249 

4,801 

9 

17 

16 


Molr, J. A 

228 

3,477 

65 

16 

16 


Finney, G 

273 

8,585 

25 

12 

67 

I 


1,638 

29,543 

55 

18 

2 
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The progressive results of the competition are tabulated below. This show 
the results for each of the three years, and the district teams’ averages. 


District. 

Members of Team. 

Acreage. 

Yield. 

Gross. 

Average per 
acre. 






bus. 

lbs. 

bus. 

lbs. 

Gnowangerup, 1930 

Stewart, W. B. 



289 

6,578 

26 

22 

46 


White, R. H. 



245 

5,536 

8 

22 

86 


Lohoar, W 



262 

5,866 

40 

22 

23 


McDonald, J. 



262 

.5,577 

42 

21 

17 


Stewart, T. D. 



209 

3,751 

15 

17 

67 





1,267 

27,309 

11 

21 

33 

1929 

McDonald, J. 



279 

10,233 

56 

36 

41 


Willard & Willard 



249 

7,651 

24 

30 

20 


Formby ^ Co., Ltd. 



227 

6,652 

24 

29 

18 


bob oar, W 



292 

8,376 

0 

28 

41 


Mburltr, F. A. 



200 

5,303 

0 

26 

81 





1,247 

38,116 

44 

30 

34 

1928 ... 

Davlg, N. P. 



337 

9,952 

0 

29 

32 


Parkliiflon, A. W. ... 



243 

7,123 

0 

29 

19 


Garnett, .1 



200 

5,482 

0 

27 

25 


Johnson, A. 



332 

8,093 

0 

24 

23 


( b ambers, E. 



292 

6,177 

0 

21 

19 





1,404 

36,827 

0 

26 

14 


Orogs YicM, years — 102,262 bus. 56 Ihg. 

(Jrosa Acreage, 3 years — 3,91S acres. 

I’inal average per' acre over 3 years — 26 bus. 6 lbs. 


YanOanooka, 1930 


1 920 


1928 


Borden, 1930 


1929 


1928 


Kckerinann, IT. W. 


240 

7,335 

31 

29 

49 

Saunders, W. 


238 

0,351 

3 

26 

41 

Qiiartoruuduc, R 


230 

5,377 

44 

23 

23 

Fvfe, G. ]>. 


200 

1,538 

45 

22 

42 

l)owiic.s, C. W. 


204 

4.804 

12 

is 

12 



1,178 

2S.407 

15 

21 

7 

Eckermanri, H. W. 


257 

7,214 

52 

28 

4 

Saunders, W. S. 


24 1 

<1,735 

8 

27 

67 

(buvrtonnalne, 11. ... 


221* 

5, (VI 0 

0 

24 

31 

Smith, }!. A 

... 

545 

12,700 

4 

23 

25 

brownlnir, 11. 


222 

4,802 

9 

21 

54 



1,494 

37,188 

13 

24 

53 

Neville, P. C 


313 

9,900 

0 

31 

38 

Saunders, W. S. 


238 

0,760 

0 

28 

24 

Eekenuann, JH. W, 


265 

0,152 

0 

25 

18 

Duff, T 


302 

7,170 

0 

23 

46 

Wick, E. F 


291 

0.490 

0 

22 

18 



1,399 

30,778 

0 

26 

17 

Gross Yield, 3 vears— 102,373 

bus. 

28 lbs. 





(trosa acrt’ugc, 3 years — 4,071 

acres. 





Final average per acre over 3 

years — 25 bus. 

9 Ihs. 




Murray, W. W 


4<i,5 

1 9,860 

14 

21 

12 

McLennan’s Egt 


423 

8,369 

12 

19 

47 

West, F. C. 


249 

4,301 

9 

17 

16 

Molr, .T. A 


228 

3,477 

65 

15 

15 

Pinney, 0 


273 

3,535 

25 

12 

67 



1,638 

29,543 

65 

18 

2 

Boorooiuiaru Grazing Co., Ltd. 


210 

0,000 

0 

27 

46 

Moir, C. 0 


220 

5,776 

28 

26 

15 

Stone, J. D. 


581 

15,217 

8 

26 

3 

Murray, W. W 


423 

10,772 

32 

25 

28 

Stone, S. G. 


231 

5,177 


22 

26 



1,674 

42,943 


25 

89 

Milne, M 


257 

0,978 


27 

9 

Bungey, 11 


332 

8,200 

0 

24 

42 

Murray, W. 


201 

4,900 

0 

24 

23 

McLennan, W., Estate of 


215 

5,220 

0 

24 

17 

Molr, J 


200 

4,197 

0 

20 

69 



1,205 

29,495 

0 I 

24 

29 


Gross Yield, 3 years— 101,982 biia. 3 lbs. 

Gross acreage, 3 years — 4,617 acres. 

Final average per acre oper 3 years — 22 bus. 35 lbs. 








Yield. 

District. 

Mcnil>er8 ot Team. 

Acreage. 

Gross Average per 

Gross. 


Bnicfl Bock, 19S0 


1929 


1928 


TJiree 8prln"«, 1920 


1929 


1928 


MoulyltmiiiR, 1930 


1929 


1928 




bus. 

lbs. 

bos. 

lbs. 

Pascoc Uros. 

299 

7,587 

0 

31 

64 

Strange, P. A 

432 

11,856 

55 

27 

27 

Ortlgle, J 

563 

14,682 

46 

25 

69 

Smlt-h, C. A A. H 

1,383 

35,890 

38 

25 

67 

Tfbbs, J. A. 

345 

8,699 

53 

26 

13 


8,022 

80,017 

12 

26 

41 

Smith, C. A Song 

2,765 

56,972 

0 

20 

56 

Ellts, M. P. A E. G 

296 

5,538 

29 

18 

42 

Garret, G 

697 

12,978 

28 

18 

37 

Cusbert, L. C 

559 

9,294 

44 

16 

38 

MuntJ!, J. N. A .Son 

379 

5,839 

36 

15 

24 


4,896 

90,618 

17 

19 

18 

Mann, 11 

543 

9,620 

0 

17 

43 

Haggerty, H. J 

333 

5,724 

0 

17 

11 

Stone, S. B. I 

540 

7,170 

0 

16 

59 

Abraham, J. M 

665 

10,165 

0 

15 

17 

Tibbs, J. A 

318 

4,821 

0 

15 

10 


1 2,399 

39,.500 

0 

16 

28 


Gross yield, 3 years— 210,735 bus. 29 lbs. 

Gross afToacte, 3 years — 10,117 acres. 

Final average per acre over 3 years — 20 bus. 50 lbs. 




bus. 

lbs. 

bus. 

lbs. 

Stokes. N. E 

268 

7,137 

0 

26 

38 

(\arter, R. A Sons 

318 

7,412 

11 

23 

19 

Glvde, K, S 

204 

3,770 

0 

18 

29 

Bastlun, A 

536 

9,608 

0 

18 

2 

Honter, .1 

475 

7,977 

0 

16 

48 


1,801 

35,964 

11 

19 

58 

Bastian, A 

333 

8,494 

0 

25 

30 

Garter, R.. A Sons 

277 

6,997 

0 

. 26 

16 

Thomas, ('. F. A Sons 

526 

11,512 

12 

21 

53 

Gonslns, A. H. ... 

700 

14,204 

0 

20 

17 

Striitton, A. U 

546 

10,216 

3 

18 

43 


2,382 

51,423 

15 

21 

35 

Bast’an, A 

283 

6,963 

0 

24 

34 

Glydc, K. S 

328 

6,806 

0 

20 

45 

ThomaH A Sons ... ... 

507 

1 1 ,692 

0 

20 

37 

Garter, R. A Sons 

353 

6,297 

0 

17 

50 

Broad, A. F 

605 

9,524 

0 

15 

45 


2,186 

41,272 

0 

19 

19 

Gro.ss Yield, 3 years— 1 28,659 bus. 

26 lbs. 




Gross acreage, 3 years— 6,319 acres. 

Final tivcrage i)er acre over 3 years — 20 bus. 22 lbs. 


Gobpii A Gibbs 

230 

5,458 

9 

28 

44 

Clark Bros 

379 

8,275 

36 

21 

50 

Mott, H 

222 

4,238 

0 

19 

5 

I'arwardlnc, F 

388 

7,056 

30 

18 

26 

Mott, c ; 

458 

7,505 

56 

16 

23 


1,672 

32,534 

11 

19 

28 

Wilson, A. F 

550 

12,678 

23 

23 

8 

Mott, C 

249 

5,248 

0 

21 

17 

Mott. H 

222 

4,619 

0 

20 

48 

Clark Bros 

315 

6,014 

54 

19 

6 

Hornsby A Sons 

344 

6,504 

20 

18 

54 


1,680 

85,064 

37 

20 

52 

Wilson, A. F 

415 

8,715 

0 

21 

0 

Hornsby A Sons 

250 

5,184 

0 

20 

32 

Clark Bros 

289 

4,767 

0 

16 

30 

Mott, C 

461 

7,517 

0 

16 

19 

Elder, A 

429 

5,960 

0 

18 

54 


1,844 

32,098 

0 

17 

24 


Gross Yield, 3 years— 99,691 bus. 48 lbs. 

<lros8 acreage, 3 years— 6,196 acres. 

Final aveimge per acre over 3 years— 19 bus, 11 lbs. 
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District. 


Tammfh, 1030 ... 


1929 ... 


1928 ... 


Knngarin, 1930 ... 


1029 ... 


.Mcfubcrs of Team. 

.Acreage. 

yiel'T. 

dross. 

Average per 
acre. 



biiH. 

1I)K. 

bus. 

lbs. 

j Xotta!/c, li. F. 

310 

7,812 

28 

2ii 

12 

Maun, J. W 

r>43 

11,804 

29 

21 

44 

Hocklnw. IT. R 

39.'i 

H,.^0(1 

49 

21 

32 

T]])hill. 0 

1,037 

20,197 

31 

19 

29 

^^a('k!n, (!. (' 

8.5.'> 

15.151 

44 

17 

43 


3,140 

03.170 

1 

20 

13 

Notta'4c, 11. n 

219 

0,029 

0 

24 

13 

Trockln- 4 . K. H j 

392 

8,0)1 

25 

20 

31 

Mackiu, ('. 


10. 4.54 

0 

18 

44 

Fpliil!, O 

902 

10.157 

25 

17 

5.5 

TVTauu, W. 

009 


0 

17 

40 


2,710 

51,430 

.50 

IS 

59 

Fl»liill. 

903 

10,011 

0 

I7 

17 

Maun, .J. \V. 

378 

7,300 

0 

19 

19 

T'hotiHOu. M. 

021 

9,991 

0 

10 

0 

.Mackiu, ('.(’. 

i S29 

1 11,500 

0 

13 

.57 

JTockiiiiX, A. S. 

1 .3sr, 

1 __ .>,718 

n 

11 

51 

' 1 

1 3.1 7t) 

i 51,222 

0 

1 10 

8 


(»ri>ss Vic,!'), :> ycurs 1(9), 1:M bun. l)w. 

OroHft juTca-jt', :•> > cjirs- 9,02r> acres. 

J'’]t)al .nvi'raj^c per acre over 3 year.« - 18 l»n«, 21 U s, 


Williams, 1’. A 


(M20 

50 

27 

5 

Mc.Doumll A HiiilsIt'V 

790 

19,-321 

23, 

•jj 

28 

Maiuicl, {'. .j. 

218 

0,043 

5 

21 

22 

Waticriiousc, IC. H. 

514 

I 1,001 

33, 

21 

31 

Crcaul), Bros. 

1,172 

22,992 


19 

37 


3,1)01 

08.5-1 .s 

.30 

22 

23 

Jolinstoi), .1. H 

575 

<8,5;> 1 

8 

11 

50 

(Tca^li liros. 

1,000 

15,097 

0 

11 

49 

Fit/ Patrick, R. t 

7.83 

11,200 

18 

1 1 

18 

l)aw(>. S. I). 

820 

1 1 ,009 

20 

11 

S 

Reynolds, A. (t. 

1 ,335 

i:’..700 

51 

10 

10 


1,579 : 

00,7')9 

10 

13 

17 

Wlldarn.s, F. A 

483 

.8,012 

0 

i 10 

3.9 

Dawc, A. F. (Fstaie of) ... ... 

290 

4.738 

0 

i • '• 

20 

('reayii, Bro8. ... ... ... 

910 

14,141 

0 

15 

20 

Warner, F. L. 

027 

8,711 


13 

57 

Faync, Jl. d. 

518 

0,113 

0 

' 1 1 

18 


2,83-1 

41,77:> 

0 

1 ) 

44 


dross Yiobi, ;5 years 170,922 Ims. at' lbs. 
droas Hcrcaf,'c. 3 years— 10, 174 acres. 

Final avcra{j;c ]M‘r a<Te over years Hi bus. 20 lbs. 


The shield, therefore, w'lis won by the team noniitiatod by the Gnowarigomp 
District Agricultural Society, which averaged 26 bushels 6 lbs. for the tiireo year 
period the competition was conducted. Their win was a well sustained effort, being 
placed second in the first year, first in the second year, and fourth in the filial year, 
their average being 57 lbs. higher than the team which oc‘ciii>i(4d second place, the 
Yandanooka team, and wliose acliievement was also a meritorious one. 

During the coiu^e of the competition the total area harvested by all competi- 
tors was 92,498 acres for a total yield of 1,654,050 bushels, an average area yield of 
17 bushels 53 lbs. Scattered, as they were, over widely separated portions of the 
wheat belt, the competitors have demonstrated that liigher average yields per acre 
can be obtained when sound farming methods are adopted. 

The keenness of those competitors, who, though realising tiiat tiiey had no 
chance of winning, still remained in the competition, is indeed very commendable. 
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FRUIT FLY {CerMis capitaia). 

A further scries of Trapping or Luring experiments* 

By 

L. J. Newman, Ento. F.E.8., and B. A. O’Connor, B.Sc., Agr, 

In ciontinuance of our effoit-s to discover improved methods of control of this 
very serious fruit pest, a series of Trapjhng or Luring Experiments have again been 
undeilaken. 

Many expoiiments along this line had previously been made, which demon- 
strated that the actions of insects are, to a large extent, directed by the sense of 
smell rather tlxan that of sight. The sense of smell has been proved to be, for certain 
substances, remarkably acute. In an attempt to play upon this olfactory suscepti- 
bility we have continued our research. This is known as Chomotropism, which in 
common parlance means a reaction to stimuli of a chemical nature, perceived by 
the insect through its sense of smell. In the same manner it may be possible to 
discover some odour which will have a negative chemotropic reaction and thus act 
as a ref)ellant. 

Some of the chemicals tried y)roved to be absolutely neutral, the flies being 
neither attracted nor repelled. A fairly large number of weak attractants have 
been found, but few strong ones. 

The discovery of the Pollard and Borax lure, evolved by us, was tlie first suc- 
cessful trapping medium that was recommended against this fly. This lure held 
its own until some 15 months ago, when we discovered that the proprietary spray 
known as “ (3ensel ” gave better results. 

In the Clensel we have a considerably more powerful lure. Just what is the 
particular constituent of this liquid soap tliat exerts this influence over the fly, has 
not beim determined. It may not be due to any single factor but to a combination 
of attractive com|>ounds. Having made this discovery, it was decided to test it 
out against the Pollard and Borax lure. The tests wore carried out over a period 
of 12 months in a suburban garden. The first thing that had to be determined was 
the most effective and economical strength at which to use (Jlensel. It might be 
supposed that the stronger the concentration, the greater the catch of flies, but this 
is not so. There is a limit to the strength to be used, beyond that there is no ad- 
vantage ; in fact it was yjroved to be disadvantageous and rendered the treatment 
uneconomical. 

Trials were commenced on the 28th May, 1930, and continued throughout the 
winter, spring and summer, to the 14th May, 1931. During these luring trials we 
also tested out the relative values of tins versus glass traps. 

The lures used were Clensel at strengths of 1 in 20, 30, 40, 50, and 80 parts of 
water and the Departmental Pollard, Borax and water mixture. Ten tins, and 
ten glass jars of a capacity of half pint were used, making a total of 20 traps. These 
were half filled and placed, two of each type, making a total of four in each tree. 
The lures were renewed every seven days, and the total flies and their sexes in each 
trap i^eoorded. In the following is given, in tabulated form, the results of the 12 
mohthjS trials. 
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Experiment commenced 2^th May, 1930 — 'Terminated \^th May, 1931. 


Lure. 

■ 

Males. 

Females. 

** Total. 


No. 

% 

No. 

1 

No. 

Clensel 

4,883 

29-8 

11,514 

70*2 

16,3971 

y 20,453 

Pollard and Borax ... 

1,066 

20-3 

2,990 

73-7 

4,056 J 


A penisal of this table reveals that the C'lerisel hire captured 16,397 fruit flies, 
or roughly four times as many as the Pollard and Borax. Fui’ther, it will bo seen 
that the percentage of females is only slightly less than the Pollard and Borax. 


Table 2 . — Tin versuH Jar. 


— 

Males. 

Femahs. 

Total. 


No. 

9/ 

/o 

No. 

% 

No. 

Tin 

3,636 

30-5 

8,286 ‘ 

69-5 

1 11,9221 


1 




V 20,453 

Jar 

2,313 

26-3 

6,218 

72*9 

! 8,531 J 


The results brought about by this test show, taking the year through, that the 
tin traps yielded some 3,391 more flie.s than the glass ones. This lead was gained 
during the height of the fly season (February to A|)ril) when luring is less effective 
as a means of control. It was not/od, however, that during the montlis of -luly to 
October the glass traps gave practically as good results. As this is the most im- 
portant traj)}iing period, wo would recommend the use of glass jars in lU’ofei’ence to 
tins for the following reasons : — They do not rust or lose their brightness ; they last 
a lifetime unless broken ; glass jars are more readily ke)>t clean than tins ; the flies 
cajitured can bo readily seen by the o|)erators and ttius they are stimulated to con- 
tinue the operation of the traps. 

Tarlk 3. 

In this table is given the monthly capture, percentage of sexes, aggregate per- 
centage of males and females, and total captured in the combim d lures. 


Mon til. 

! Malofi. 

i 

Females. 

Total. 


No. 

O' 

No. 

'1'. 

No. 

Juno 

306 

15-3 

1 ,693 

84 • 7 

1,999 

July 

14 

12-8 

95 

87-2 

109 

August 

6 

30 0 

14 

70 • 0 

20 

Soptembor ... 

7 

20 0 

27 

79-4 

:!4 

Ootobor 

7 

41 -2 

10 

58 ■ 8 

17 

November ... 

13 

41 -9 

18 

58 • 1 

31 

December 

57 

29-4 

137 

70(; 

J94 

January 

396 

53-2 

349 

46 8 

745 

February 

39 

47-6 

L3 

52 4 

82 

March 

1,370 

28-7 

3,391) 

71-3 

4,76(i 

April 

2,987 

29-8 j 

7,0] S ' 

70-2 

10,005 

15th May ... 

747 j 

30-5 

1 ,704 

69-5 1 

2,451 

Total 

5,949 j 

29-1 I 

14,504 

70 • 9 

20,453 


No. 



O' 


Total males 

5,949 

Aggregati 

e 

21I1 


Total females 

. 14,504 

do. 

... 

70-9 



Total ... 


20,453 
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By a study of this table the rapid falling away in the number of flies captured 
lifter the month of June is shown. It is not until late November that any great 
increa.se in capture is again noted. This has been proved each year that tests of 
this nature have been made and goes to substantiate our oft-repeated declarations, 
that this fly is mainly, if not solely, carried over the months of July to November, 
per medium of over-wintering females. 

These flies are attracted to the citrus trees which offer good shelter from the 
rain, wind and cold. The flies feed upon honey dew given off by Scales and 
Aphides, juice of split citrus fruits, etc. It is always important in dealing with an 
insect \ est to determine how and wh<^re it spends the winter, because it can often 
be fought more efficiently during this season than during the period of its summer 
activity. There is definite evidence that the fruit fly, provided it can obtain the 
necessary shelter and food supply, can withstand considerable periods of cold and 
■u'et. We have failed to find any native fruits suited to the propagation of this fly, 
hence the trouble is confined to our orchards. This renders the control consider- 
ably easier than in those countries Avhore suitable nativ^e fruits exist outside the 
orchards. 


SUMMAUY. 

densel at a strength of 1 })art to 30 ])artb of water is recommended as the luring 
agent. It attracts both sexes of the fruit fly. Renew lure every seven days in 
simmior or whenever traps go dry. Renew in cool weather every 10 to 12 days. 

Crlass jars as traps are advised, especially during the months of July to De- 
cember. 

The most effective tirm^ to lure is between July and December. One female 
fij- ca])tured during tliis ])eriod is worth thousands caught during the ])eak of the 
season. 

It truit is })resent on trees, hang tra])s in proximity to same. 

Hang traps in sunny aspect trom April to October, During summer, hang in 
shady positioji. 

The minimum number of traps p(M' tree is two. As many moie may be used as 
the operator can attend to. 

The trap})ing or luring method is advised for small orchards up to 200 trees. 
In larger orchards they may bo used as indicators of tlie presence of the fly, when 
the foliage bait should be at once a])plied once a we€>k. 

Trapjjing a])|:>eal8 to most ])€H)ple (tliis is }>articularly so when glass jars are 
used) because it gives great satisfaction to the operator in that he or she is able to 
see the capture. 

The most vulnerable period to attack this fly is between the months of July to 
December, l^nfortunately, most growers take little or no interest in the pest until 
it again appears in plague form. 

In view of the known facts concermng the fruit fly in this State, it behoves all 
growers, large or small, to continue the warfare throughout the whole year, when- 
ever weather (conditions will jjenriit. The reduction brought about by the destruc- 
tion of the winter and spring flies is most important in any control of this j)est. 

The captures may be few, but it mast be remembered that these are the pro- 
genitors of the myriads which appear in the mid and late suimner. 

Once again it inust be repeated that orchard sanitation must be strictly prac- 
tised, which means the keeping clean of all litter and rubbish, and the daily picking 
up and boiling of infested fruits. 
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CHEMICAL WEED KILLERS. 

PRELIMINARY REPORT ON THE USE OF CALCIUM AND SODIUM 
CHLORATES AS WEED KILLERS. 

H. G. Elliott^ Dip. Agrie., Assistant Plant Patholoj^ist, and 
G. R. AV. Meadly^ B.Sc., Agricultural Adviser. 

During recent years clilorales have come under notice as weed killers, and various 
experiments have been carried out in different parts of the world in oj-der to ascer- 
tain the best strengths to use and methods to employ in weed eradication. 0n<> 
of the first trials in America demonstrated that Johnson Grass can be successfully 
controlled by the application of a IQ per cent, solution of sodium chlorate in 
spring, followed by a furtlier spray in summer, to kill any plants v^hich may 
have survived the first application. 

EXPERIMENTS CARRIED OUT BY THE DEPARTMENT. 

. 1 . Commercial calchun chlorate, — On 20th January small areas in the ex- 
perimental plot at Perth were sy>rayed with 5 per cent., 10 per cent., and 15 per 
cent, solutions of coinmeirial cahdum chlorate, using a tine s]n'ay, and a|)plying 
until the foliage of the ])lants was completely covered. The main ])lanls present 
were - 

A naf/allis svp, ( Pini] )ernel ) . 

Chenopodium amhnKHioidef^ (Ant Weed). 

Cynodon daciyUtn (Couch (ilrassj. 

Cyperus ,spp. (Nut Grass, etc.). 

DiyUaria manjinata (Summer Grass). 

Echinochloa coloita (Barnyard Millet). 

Medieayo derilicnddUi (I>urr Trefoil). 

Melilotus indica (King Island Melilot). 

XastartlHm oijichude (Water Cress). 

Paspalum dilatalnw { Paspalum). 

Plan ta go 'major ( R i b G ss ) . 

Polygonum aviculare (Wire Weed). 

Polypogon nionspcllrnsis (Beard Grass). 

Porlulaca oleracea (Purslane). 

Ilicirnis com m nn Is ( Cast or Oil ) . 

Pumex spp, (T)ocks). 

Solanum nigrum ( Nit ghtshade ) . 

Sonchiis oleracea (Milk Thistle). 

Stellaria med'a ( ( Jiickweed) . 

Villarsia spp. (Wild Violet). 

Although at the end of the first day after spraying sexoral plants, particu- 
larly Nightshade and Docks, were showing decided signs ot wilting, with the ex- 
ception of the 15 per cent. })ortion the majority of the ])lants l ecovered. The 5 per 
cent, was of little or no use: the 10 per cent. ])roduced a drying (dTeet, killing a 
few of the less hardy plants, whereas the 15 per cent. ai)|)ai’enl ly df'st^oyed a 
number of plants, the young Nut Grass in particular Ixdng atTec'teil. 

Further experiments were carried out with 15 per cent solution on Black- 
berries at Jarrahdale. Although at the end of the first week the leaves were con- 
siderably shrivelled, the plants soon recovered and produced normal shoots. 

From the results obtained it is evident that commercial calcium chlorate is 
not particularly satisfactory as a weed killer, for even when using a 15 per cent, 
solution the results obtained were not impressive. 
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2. Commercial sodium chlorate . — A corresponding series of experiments was 
carried out using varying concentrations of sodium chlorate. On the experimental 
plot it was found that a 5 per cent, solution, in general, was sufficient to kill the 
Castor Oil plants. With this strength some of the Nightshade recovered, but 
with 10 per cent, and 15 per cent, solutions the Nightshade, Nut Grass, and 
majority of other weeds were apparently killed. The 15 per cent, produced more 
marked results than the 10 per cent, and a greater drying effect was noted. 

Five per cent., 10 per cent., and 15 per cent, solutions were used in spraying 
Blackberries at Jarrahdale. Tlie 15 per cent, solution was first used {5tli Feb- 
ruary) and in a fortnight all the leavers were dried and the branches were also 
wilting back considei-ably. Five weeks after application a very limited number 
of green leaves were evident (12th March), and the plants were then burned. 

Three weeks after spraying with 5 per cent, and 10 per cent, solutions the 
plants were wilted back, apparently to the same extent as with the stronger solu- 
tion, and no new shoots were evident. This effectiveness of the weaker solutions 
may be due to the slower wilting produced in the leaves and consequently the 
increased opportunity to take in more of the solution before plasmolysis occurs. 

As far as can be ascertained at this stage of the experiments, sodium 
chlorate should be a very effective spray for eradicating most weeds, since at 
present it appears that two of our most ])ersistent weeds, Nut Grass and Black- 
berry, may be controlled by means of it. 

PROPOSED EXPERIMENTS. 

1. rdackberry {Ruhus fruticosus) . I’urtber experiments will be carried out 
on this during the coming season. 

2. Gape Tulip (Homeria coUina and H. miniata). 

3. Guildford Grass {Bomulea rosea). 

4. Geraldton Carnation Weed {Euphorbia terracina). 

5. Gape Thistle {Berkheya carduoidrs). 

Trials will be conducted with various concentrations of sodium chlorate at 
suitable times. 

METHOD OF APPLICATION. 

Jl has been demonstrated elsewhere that sodium and calcium cldorntes can 
be used in solution or in the crystal form. It is much more ecoiiornii'al to applv 
these salts in solution, since the quantity of material use by this method is only 
about one-sixth of that used in the dry state. 

TIME OF Al^PLU^ATTON. 

it is generally accepted that tlie most suitable time to a])})ly the sprays is 
when the plants are in full bloom, the application being made in the sunlight. In 
contrast with most other weed killers, chlorates do not usually show immediate 
results — branches gradually dying back and finally the whole jdant succumbing. 

Spraying or treatment should never be attempted in the winter, and culti- 
vation prior to application of chlorates is not recommended if best results are 
required. 

The effectiveness of the treatment increases as the plants approach maturity. 
This may be attributed to the fibrous nature of the plants as they near maturity, 
and the ea&e of dissemination of the chemical through the rooting system. 

Treatments are considered more effective if the water table is more or less 
stationary or slightly lowering at the time of application. 
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STRENGTH OF SOLUTION. 

The strength of the solution varies with the type of weed and the stage of 
growth when applied. A 10 per cent, solution (1 lb. crystal to 1 gallon water) 
is generally recommended, but some of the softer types of weeds may be destroyed 
by a '2% per cent, solution. About 100 gallons of the spray per acre have been 
found sufficient in most cases. When applying crystals instead of spraying, 
approximately 640 lbs. per a<‘re are required. 


SPRAYING APPARATUS. 

For general use the knapsack sprayer is the most serviceable. This should 
be fitted with a trigger spray to prevent waste. The nozzle should be very tine 
so as to enable the Avhole leaf suiTaee to be covered without undue waste. 

CAUTION. 

The apparatus in which sodium chlorate has been used must l)e thoroughly 
cleaned by rinsing several times in clean water. Clothing, straw, or chaff 
moistened with the solution and permitted to dry may be ignited by friction or 
a spark. The material should be handled very carefully, and the solution should 
not be prepared in barns or sheds. 

POISONOUS PROPERTIES. 

In America it has been shown that sodium, magnesium and calcium chlorates 
are non-poisonous to man, farm animals or the soil. In New Zealand it is stated 
that both sodium and calcium chlorate an*, safe as far as stock arc concerned 
and spraying may be done while the paddocks are being grazed. During the 
spraying of Blackberries at Jarrahdale, cattle were grazing in flu* same paddocks 
and experienced no ill effects. 

DANGEROUS PROPERTIES. 

As chlorates are easily inflammable when dr^% users are advised to thoroughly 
wash clothing that may become saturated witli the solution during spraying opera- 
tions. SodiuTti chlorate, while (juite safe to handle by itself, forms cxplo*-ive mix- 
tures ■with a number of other substances such as strong acids, sulphur and sugar. 
Alw’ays use alone either in the crystal form or in solution. 

Our thanks are due to Messrs, (himing Smith-Mt. Lyell Farmers^ Fertilisers, 
Ltd., and to Messrs. IT. Faiilding and Co., Ltd., for supplying materials used. 


PRODUCERS^ MARKETS REPORT* 

I’roducers^ Markets Co-operative Limited Report for the thiee months ended 
15th May, 1931 : — 

Fruit . — Supplies during the period came forward freely, and all prime ^ arie- 
ties sold to a good demand. New Season Apjdes forward in February realised 
good values, and have since increased in volume and sold at fair values until April, 
At this point, large consignments of Rejects and Culls came forward to make it 
impossible to realise fair values; at the same time all prime coloured 2^/^in. and 
2Jin. realised satisfactory values. Oranges: Valencias were forward in volume 
early and the market was very unsettled until early in March the demand increased 
and values improved and remained selling at satisfactory prices for f.a.q. to i)nme. 
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New Season Navels came forward on 1st April, and were sold to a fair demand. 
The majority were not matured and played a big part in retarding values, and 
. * towards the end of this period they came forward in volume and values eased con- 
siderably. Pears: Only a moderate supply, forward early; the bulk of the Bart- 
letts were marketed in March, and the demand was unsettled tlirougiumt for f.a.q. 
to prime, always in demand, Other varieties: the crops were light, the only prime 
were in demand. Lemons were forward in volume throughout, with fair values 
being maiiitaine<L Early Peaches were forward in fair consignments, and eased 
at the end of Ma:’ch; fair values were maintained throughout. Plums; good sup- 
plies forward in February, and values w^ere limi for all prime large varieties. The 
President always held pride of place, realising up to 23s. 6d. Prime Nectarines, 
large and coloured, idealised good prices to 17s. 3d. for three-quarter bushel. A 
good ({uantity of small and large green forward, wdiich only met a medium demand. 
Early in February Grapes were forward in volume, with sux)pli.es a I rout the same 
as the jreriod of 1930, and values were in favour of 1931. In February Passion 
Fruit were well supplied and were sold to a good demand, realising (best) 5s. to 
l_ls. (id. for Ihree-qiiaHer bushel cases, and easing in volume as from 8ih March; 
values tinned and remained firm. Tomatoes were heavily supplied in February, 
March and April, witli a demand for prime. 1931 supplies were above 1930, and 
with values in favour of the latt<?r. Good suirplies of Figs were forward in three- 
quarter bushel cases and realised very satisfactory values throughout. 

-Supplies during the period have been heavy. Most gardeners 
report 100 per cent, crops of all lines, pests of all kinds causing very little destruc- 
tion. Potatoes from the metropolitan area were heavily supplied and values wei’e 
much below the average, although they were better than last season^s return. Coun- 
try liru's have been moderately sui)j>lied to a fair demand for prime lines. The 
new regulations regarding marketing are now in operation, and growers 
are conforming to them, with very few exceptions. Pumpkin supplies were 
heavy, and values consistently low^; inferior samples hard to quit. Swedes have 
been sliort supplied all through the period, and the demand firm; \ allies being high 
for all prime lines, (hibliage supplies were heavy, and values lower tlmn is usual 
during tins period; (ountry lines w’ere hard to quit at satisfactory rates. Cauli- 
fowers were forward in small (juantities early in the quarter, anr‘) values were then 
firm; as supplies increased values receded a little; supplies are n«>w equal to 
demand and values are firm. Peas have also had a heavy crop, and supplies plen- 
tiful; values liave maintained a steady level. Beans have been glutted practically 
all the time and prices below the ])aying level. Brown Onions maiiitai’md a steady 
value, inipoited lines affecting the market towards the end of the season. White 
Onions sold well, high prices being i>aid for prime lines during the last month. 
Rock Melons were })lentiful to a steady demand for prime varieties, ‘^loeky Fords” 
and ^‘Best of All” being the lines principally sought. ^‘Hotiey Dew^’ were 
plentiful this s(?ason, but values were not equal to the other varieties mentioned. 
Cucumbers were plentiful to a good demand, while weather conditions were favour- 
able. Celery has been heavily supplied during the" period and values considerably 
easier than previous seasons ; the crop was a bumper one, and the demand easier 
than usual, being the principal factor in easy values for this line. Rhubarb supplies 
have been heavy, and values maintained a steady level; bunch lines heavily supplied 
to a steady demand for most lines, Beetroot being an exception. Lettuce heavily 
supplied to a weak demand ; all lines below prime at glut level ; a few prime lines 
touched fancy prices, but these were rare cases. 

Eggs , — During Febniary heavy supplies of eggs were sold to a steady demand, * 
prices ranging from Is. to Is. 2d. per dozen for metropolitan new laid ben eggs. 
This price remained unaltered until ths: «»oeond week in March, when diminishing sup- 
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plies caused a steady rise in the price which continued until the 1st April, when 
prices ranged from Ls. 9d. to Is. lO^/^d. per dozen. The following v;eek heavier 

forwardings caused the market to recede, and on the 8t1i A|)ril ])rices wej‘e Is. 5d:*^ 

to Is. GVid. The increase* of supplies was only of a temporary nature, and with 
the advent of colder weather prices took another sharp rise, which continued until 
the end of April, when |)i‘ices ranged from 2s. 3d. to 2s. (5d. ])er dozen. The (dfect 
of these prices on the demand was reflected the following Aveek. wlien the market 
dropped to Is. lOd, to 2s. per dozen, with demand very weak. Since tlien the 
demand has been fairly steady at the.“e rat(‘s. 

Poultry , — During the quarter under review' fairly heavy supplies of all linos 
were marketed to a modoiate demand, l^riees througliout have shown a deeline on 
the f ame period last year, in symi)athy with praetically all lines of ])r()duce. Dur- 
ing the latter half of P^ehruary fairly heavy supplies came foi ward to a steady 

demand and prime Iin(‘S realised: Cockerels, Gs. Gd. to 8s. (id.: Hens, (is. to 8s.; 

Muscovy Drakes, (is. (id. to 8s. 3d. Turkeys were short supplied, and (piality [>oor. 
Good prime lines met with a keen demand. March brought an : mu-ease in supplies, 
the demand being steady, and values showed little alteration. Heavy siijAplies 
Avere maintained during Apiil, and the demand also imiArovcd. IVices were: 
Cockerels, Bs. to 10s.; I lceis, (is. to 8s.; Muscovy Drakes, 7s. to Os. Very few' good 
(luality turkeys were offered. Sup])lies during May have been short, but as the 
demand has been weak, practically no alteration in i>rice has taken place. 

C arcane Meat . — Pork and veal were lightly supplied dining I’ehnuiry and 
March, and to a good steady demand. Beef sii[)j)lie.s Avere iiKuierate. Land) and 
Mutton AA'erc heavily supplied, and values steady. April opened with light supplies 
of all lines offering, with prime Lamb and Mutton in keiui deiiiand, but medium 
quality was bard to <jiiit. Little alteration in values was notici'd during the latter 
part of (lie month, with the (‘xc,e|)tion that Becrf .sn])j)lies shortened and values im- 
proved. At present only medium siqiplies of Pork and V(*al are ('oming forwuird 
to a steady demand. Beoi, Lamb and Mutton are well supi)li(>(i. 

Latent i*rices . — Prime Pork, Gd. lo GVid. ; Medium Pork, .'xl. to d’/od.; Veal; 
prime Calves, Gd. to GViid.; Medium Chihes, 5d. to d-k^d. ; Laud), 4V->d. to d'’4d.; 
Mutton, 4d. to 4%d. 


MARKET REPORT* 

Messers. H. J. VVigmore A Co., Ltd., of Wellington Stieet, Perth, have sup 
plied us with the folloAving information regarding Chaff available for auction at 
the Metropolitan Chaff and Grain Auction Sales, held in Pei’th, for tin* period 
March to May (inclusive). In all cases the price quoted is for f.a.q. to prime 
Wheaten Chaff, packed in new bags:- 


! 

Quant it V. | 

‘ 1 

Maximutn. 

1 

Minimum. 


j 

tons. 

£ s. d. 

{ i s. d. 

Mar< h ... 

925 

3 i r> 0 

j 3 12 a 

April 

920 

3 17 f) 

3 10 0 

M ay 

795 

4 5 0 

' 4 0 0 


In March and April the market was about on a par with the preceding three 
months, but it will be noticed that in May prices were rather better. This can be 
accounted for firstly, by the rather better demand; secondly, by the falling off in 
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supplies of f.a.q. to prime, farmers having this quality preferring to hold in 
anticipation of better values. The dry spell experienced in May also had the 
effect of tightening the market somewhat, but even now that beneficial rains have 
^ fallen we do not anticipate any marked decrease in the prices of best quality. 
Upon going to press the market is firm, f.a.q. to prime being worth from £4 Ss. 
to £4 7s. 6d. per ton, f.a.q. from £3 17s. 6d. to £4 per ton, other qualities lower. 

Oaten Ufea//.-— The same remarks as to Wheaten Chaff apply. The value of 
prime quality at time of going to press is from £3 15s. to £3 ll7s. 6d., f.a.q. 
£3 12s. 6d. per ton. 

Oats . — In March the market was lifeless, good heavy feeds selling at from 
Is. 5d. to Is. Gd. per bushel; April showed some improvement, Is. 9d. to 2s. Id. 
per bushel being obtainable for best quality. The market in May was steady at 
April rates, and at time of going to press the market is firm at from Is. lid. to 
2s. per bushel for good heavy feeds. 

Wheat . — The market, in sympathy with overseas values, has fluctuated some- 
what, at lime of writing there being a Arm demand at auction for f.a.q. at from 
2s. 7%d. to 2s. 8d. per bushel. 

Farmers holding surplus seed can be assured of a ready market at the Perth 
auctions for either truck loads or small parcels. 


LIVE STOCK AND MEAT* 

For the information of readers of this ^Mournal,’’ the following particulars 
have been supplied by Messrs. Elder, Smith, and Coy., Ltd., Perth. 

COMPARATIVE FIGURES OF STOCK SOLD AT METROPOLITAN FAT STOCK MARKETS, 
FOR MONTHS OF MARCH, APRIL AND MAY, 1031. 




March. 




April, 



May. 

4th. 

11th. 

18th. 

25 th. 

let. 

8th. 

15th. 

22nd. 

29th. 

Cth. 

13th. 

20th. 

27 th. 

Sheep 

!iO,770 

j 

9,742 

9.903 

10,018 

9,415 

9,959 |l0.661 

9,951 

8,811 

7,122 

9,753 

8,731 

12.014 

Cattle 

j 618 

583 

624 

685 i 

1 

530 ! 

534 

650 

529 

667 

620 

665 

767 

627 

Pigs 

1,000 

1,303 

1,393 

1,409 

1,730 1 

1,207 

1,468 

1,221 

1,177 

919 

1,116 

1,004 

1,265 


COMPARATIVE VALUES PER POUND. 




March . 




April. 




May. 



; 4th. 

11th. 

ISth. 

1 

25 th. 

iBt. 

8th. 

16th. i 

22Dd. 

29tlj. 

6th. 

13th. 

20th. 

1 27th. 


i : 

i d. 

d 

'i 

d. 

1 

4. 

i 

1 

d. 

U. 

d. 

a. i 

( 

[ 1 

d. 

d. 

a. 

d. 

Mutton 

... j 3 

3 

3 

3i 


3i ; 

4 

4 

41 



6i 

51 

Heot ... 

(H 

H 

6i 

5 

i 4i.... 

■ 

4 

H 

{ 

4 1 

3i , 

3i 

3 

4f 

Pork ... 

6^ 

6i 


6i 

6| 

H ; 

6i 

6i 

n 

1 

1 

7 j 

7 

n 

7i 

Raoon ... 

j 6i 

i 

H 

6^ 

H 

5t 

5 


6i 1 

6i 


5i 

1 51 
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WESTERN AUSTRALIA— DEPARTMENT OF AORICULTURE* 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 5. — Fruit Drying. J. F. Moody. 

No. 20. — The Pruning of Fruit Trees. J. F. Moody. Price 2s. 6d. 

No. 24. — Hints to Stock Breeders (revised). R. E. Weir. 

No. 30. — Descriptive Account of the Codlin Moth. L. J. Newman. 

No. 37. — Conference of Producers, 1910 and 1912. 

No. 46. — Fruit Packing and Marketing and Exporting of Fruit. J. F. Moody and J. Ramage. 
Price Is. 6d. 

No. 49. — The Feeding of Horses. Professor Paterson and G. L. Sutton. 

No. 57. — Vermin Destruction. A. Crawford. 

No. 60. — The Farmer's Clip. J. J. Mahood. 

No. 68. — Flaying and Treatment of Hides. R. E. Weir. 

No. 72. — The Potato : Its Cultivation, Pests and Diseases. G. N. Lowe, L. J. Newman, 

D. A. Herbert. 

No. 79. — Sheep on the Whexit Farm and their Management in W.A. H. McCallum. 

No. 83. — Horticulture and Viticulture. A. Dospeissis. Price 2s. 

No. 87. — Sheep Feeding Experiments : State Farm, Chapman, 1920. G. L. .®;utton and 
F. Vanzetti. 

No. 88. — Light Land : Conference. G. L. Sutton. 

No. 90. — Stock Waters : Standard for Composition of. E. A. Mann. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 93.— T/ie Home Tanning of Sheep and other Skins. H. Salt. 

No. 96. — Poison Plants of W^A. D. A. Herbert. 

No. 99. — Australian White. G. L. Sutton. 

No. 101. — Cotton Cultivation. G. L, Sutton. 

No. 103. — Kerosene Method for Eradicating Zamia Palm. G. K. Baron-Hay. 

No. 105. — Pedigree Selection of Seed. G. L. Sutton. 

No. 106.— Red Legged Velvet Earth Mite. L. J. Newman. 

No. 109. — Rape. G. L. Sutton. 

No. 111. — Standard Wheat Varieties. G. L. Sutton and F. Vanzetti. 

No. 112. — Automatic Device for Eradication of Stickfast Flea. G. Allman. 

No. 113. — Picked Pieces: Classification of Clip. 

No. 114. — Blue Mould on Citrus Fruits. W. M. Carno. 

No. 116. — The Value of Windmills for Pumping Water in W.A. A. H. Scott. 

No. 116. — Spotted Wilt of Tomatoes. W. M. Came. 

No. 117. — Cream. P. G. Hamp.shire. 

No. 118. — Pigs and Pig Raising. P. G. Hampshire. 

No. 122. — Descriptive Account of the Fruit Fly. L. J. Newman. 

No. 149. — Lucerne. G. L. Sutton. 

No. 192.— Rooi Rot. A. .J. Despoissis. 

No. 220. — Irrigation and Drainage. A. H, Scott. 

No. 221. — Soudan Grass. G. L. Sutton. 

No. 225. — Subterranean Clover. G. K. Baron-Hay. 

No. 238. — The first Australian Studmaster — His Flock. G. L. Sutton. (Reprint from “Jour 
nal”) 

No. 239. — Field Experiments, 1927 — Chapman. 1. Thomas (Reprint from “ Journal.”) 

No. 241. — Field Experiments, 1927 — Merredin. Langiield (Reprint from “Journal.”) 

No. 242. — Field Experiments, 1927 — Avondale. Wild and Bailey. (Reprint from “Journal.”) 
No. 243. — Successful Codlin Moth Control in W.A. G. W. Wickens. (Reprint from “ Joumat”) 
No. 244. — Fruit Fly — Trapping Experiments, L J. Newman and Q. W. Wickens. (Reprint 
from “Journal.”) 

Na 246. — Leaf Rust of Stone Fruit. W. M. Came. (Reprint from “Journal”) 

No. 246.— FteW Experiments — Wongan Farm. I. Thomas. (Reprint from “Journal”) 

No. 247.^ — Red Clover. G K. Baron-Hay, C. A. Gardner* and A. B. Adams. (Reprint from 
“Journal”) 

No. 24^,— -Elephant Grass. Q. K. Baron-Hay and C. A. Gardner. (Reprint from “Journal”) 
249,-^ Phosphate or Phosphoric Acid G. L. Sutton. (Reprint from “Journal”) 

|Jo. H. McCallum. (Reprint from “ Journal”) 
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Na 261» — Itutherglen Brig. J. L, Newman. (Reprint from “ Journal”) 

No. 262. — Worms affecting Sheep. H. W. Bennetts. (Reprint from ” Journal”) 

No. 25S.—^Drooping~Flowered Clover. H. M. Game, 0. A. Gardner, and G. K .Baron- Hay. (Re- 
print from ” Journal” 

No. 254. — Sorrei. W. M. Came, A. B. Adams, and C. A. Gardner. (Reprint from ” Journal” 
No. 266. — Climbing CuUworm or Tomato Moth. L. J. Newman. (Reprint from “ Journal”) 
No. 257. — Beekeeping Notes. H. Willoughby Lance. (Reprint from ” Journal”) 

No. 258. — Pasture Development in the Great Southern Area. J. T. Armstrong, B.Sc. (Reprint 
from ” Journal”) 

No. 259. — ‘Phosphatic Licks for Stock. Geo. L. Sutton. (Reprint from ” Journal”) 

No. 260. — The Treatment of Dowling Greens, Tennis Courts and Lawns. P. G. Hampshire. 
(Reprint from “ Journal”) 

No. 261.— Chief of Wollongbar — The value of ** Breeding.'^ P. G. Hampshire. (Reprint 
from ‘‘ Journal”) 

No. 262. — The Blow-jly Menace. H. McCallum. (Reprint from ” Journal”) 

No. 263. — Dairy Farm Competition, Harvey District. G. K. Baron-Hay. (Reprint from 
‘‘ Journal”) 

No. 264. — Alsike Clover. 0. A. Gardner. (Reprint from ” Journal”) 

No. 266. — Blue Lupin. G. L. Sutton. (Reprint from “Journal”) 

No. 266. — The Blackberry Pest. G. L. Sutton. (Reprint from ” Journal”) 

No. 267. — Boyal Agricultural Society Crop Compeiitums. I. Thomas. (Reprint from 
” Journal”) 

No. 268. — Soil Alkali. L. J. H. Teaklo (Reprint from ” Journal”) 

No. 269. — Cheap Pasture Production. G. K. Baron-Hay. (Reprint from ‘‘ Journal”) 

No. 270. — Subterranean Clover Weevil. L. J. Newman. (Reprint from ” Journal”) 

No. 271. — Seaweed as a Fertiliser. L. J. H. Toakle and L. J. Newman. (Reprint from 
” Journal”) 

No. 272. — Biological Control of the Silver-Eye. L. J. Newman. (Reprint from Journal”) 
No. 273. — Subterranean Clover Seed and its Impurities, with a Comparison between Machine- 
Cleaned Seed and Seed in the Burr. H. G. Elliott. (Reprint from ” Journal”) 

No. 274. — 'Nut Grass. G. A. Gardner. (Reprint from ” Journal”) 

No. 275. — -Bee-keeping Notes. Spring Work and Re-Qmenimj. H. Willoughby Lance. (Re- 
print from ” Journal”) 

No. 276. — Minerals in Pastures and their relation to Anhnal Nutrition. d. B. Orr. Reprinted 
from “Journal”) 

No. 277. — The Potato Plot. G. N. Lowe. (Reprint from “ Journal”) 

No. 21%.— Pear Scab. G. W. Wickens. (Reprint from “ Journal”) 

No. 279. — Curcidio Beetle. A. Flintofl. (Reprint from “ Journal”) 

No. 280. — Fruit Thinning. G. W. Wiokons. (Reprint from “ Journal”) 

No. 281. — The Need for Litne in Western Australian Agriculture. Geo. L. Sutton. (Reprint 
from Journal”) 

No. 282. — The Cost of Feeding Pure Bred Coios under the Australian Official Herd Recording 
Scheme. P. G. Hampshire and P. C. Cousins. (Reprint from ” Journal”) 

No. 283, — The Eelworm-Oall or Root-Knot Disease. H. A. Pittman. (Reprint from “Journal”) 

No. 284. — The Common Blue Lupin. C. A, Gardner and H, G. Elliott. (Reprint from 

“ Journal”) 

No. 285. — Potato Diseases in Western Australia. H. A. Pittman, (Reprint from “ Journal”) 
No. 286. — Honey. H. Willoughby Lance, Apiciilturist. 

No. 287. — Variation in the Weight of Eggs. W. T. Riohardson, Poultry Adviser. 

No. 288. — Pastures. In Areas of Medium Rainfall. G. K. Baron-Hay, Assistant Superin* 
tender! t of Dairying. 

No. 289. — The Unsound Economics of the F.A.Q. Standard for Selling .Australian Wheat. Geo* 
L. Sutton. 

No. 290. — Wax Scale {Oeroplastes Ceriferus, Anderson. L. J. Newman, F.E.S., Entomolo- 
gist ; B. A. O’Connor, B.So., Agr., Agrioultural Advisor ; and H. G. Andrewartha, 
B.Sc.Agr., Agricultural Adviser. 

No. 291. — “ Early Blight ” or “ Leaf Spot ” and the Macrosporiuvi “ Storage Disease ” of 
Potatoes. H. A. Pittman, B.Sc.Agr., Plant Pathologist, 

No. 2^2.— Cultivation of Onions. E. T, Morgan, Vegetable Inspector. 
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The following publications may be obtained from the Department of Agriculture, 
Perth, on application, or will be sent post free to any address in this State on receipt 
of a remittance for the amount stated: — 

The Handbook of Hortumlinrc and VitienUnre of Western Australia, by A. Despiessis, 
M.R.A.(\: 

This publication contains valuable information dealing with all commercial fruits 
grown in Western Australia, including advice on planting, pruning, packing, 
manuring, fruit>dryihg, wine-making, insect and fungoid pests and their treat- 
ment, etc., and the whole forms a text book which every fruitgrower, whether 
large or small, should have in his possession. The price originally was 8s. 
6d., but to allow of distribution being as wide as possible it has been reduced 
to 2s. 

The Pruninf) of Pruii Trees, by .1. F. Moody, Fruit Industries Commissioner: 

This publication contains numerous illustrations, being reproduction of photo- 
graphs taken in this State, of pruned and un pruned trees, which make the 
details set out in the letterpress particularly easy to understnnd. Price 2s. 6d. 

Fruit Fackiufj and the Marketing and Exporting of Fruit, by J. F. Moody, Fruit In- 
dustries Commissioner, and J. Ramage, Packing Instructor; 

This publication contains invaluable information on packing and grading fruit for 
local and export markets. It is freely illustrated, and no fruit-packing shed 
should be without a copy. Price Is. 6d. 




By Authority : Fred. Wm. Simpson, Government Printer, Perth. 
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THE PROBLEM OF OUR SURPLUS SHEEP.* 

Geo. L. Sutton, Director of Agriculture. 

THE INCIDENCE OF THE PROBLEM. 

After providing for total local consumption requirements, and allowing for 
losses due to deaths and other causes, our annual sheep surplus now amounts in 
round figures to 820 , 000 . This position is the result of commendable enter})rise 
on the part of our pastoralists and agriculturists, but in achieving it the relative 
proportion of sheep in the agricultural and pastoral districts has been entirely 
altered. Because of this, and accentuated by the collapse of the wool market, the 
matter demands serious and urgent attention lest the reward of enterprise turn 
to “ Dead Sea Fniit.” 

Table 1. 

SHEEP IN AUlllCULTUIlAL AND PASTORAL AREAS OF W.A. 

i9oo-nmo. 


Year. 

Agricultural Areas.* 

Pastoral Areas. 

Total for W.A. 

Number of 
Sheep. 

increase H- 
or Decrease. — 

Number of 
Sheep. 

Increase -f 
or Decrease. 

Number of 
Sheep. 

Increase + 

«or Decrease. — 

1900 

692,074 



1,742,237 



2,434,311 



1901 

703,053 

+ 

70,979 

1 ,802,802 

4- 

120,565 

2,025,855 

+ 

191,544 

1902 

775,494 


12,441 

1 ,929,380 

-1“ 

66,584 

2,704,880 


79,025 

1903 

845,284 

-H 

69,790 

1 ,755, .349 

• — . 

174,037 

2,000,633 

— 

104,247 

1904 

1,022,414 

-1- 

177,130 

1,831,010 

+ 

75,661 

2,853,424 


252,791 

1905 

1,226,990 

+ 

204,576 

1,893,713 

-f- 

62,703 

3,120,703 


267,270 

1906 

1,386,799 

+ 

1 59,809 

1,9.53,946 

-1- 

60,233 

3,340,746 

+ 

220,042 

1907 

1 ,657,874 

+ 

271,075 

2,027,100 

+ 

73,154 

3,684,974 


344,229 

1908 

1,867,346 

-f- 

209,472 

2,229,978 

+ 

202,878 

4,097,324 

-1- 

412,350 

1909 

2.040,692 

4- 

173,346 

2,691,045 

-i- 

461,067 

4,731.737 

+ 

634,413 

1910 

2,243,452 

+ 

202,760 

2,015,064 

+ 

224.019 

5,158,516 

+ 

426,779 

1911 

2,453,484 


210,032 

2.958.058 

+ 

42,994 

6,41 1.542 

-1- 

253,026 

1912 

2,230,020 

— 

223,464 

2,366,938 

— 

571,120 

4,596,958 

— 

814,584 

1913 

2,120,313 

, — 

109,717 

2,301,062 

. — . 

65,876 

4.421,375 

— 

175, .583 

1914 

2,076,894 


43,419 

2,379,292 

+ 

78,230 

4,456,186 

+ 

84,811 

1915 

2,181,077 

— . 

104,183 

2,622,773 

+ 

243,481 

4,803,8.50 

+ 

347,664 

1916 

2,480,764 


299,687 

3,049,196 

-1- 

426,423 

5, .529, 960 

+ 

726,110 

1917 

3,023,920 

-1- 

543,156 

3,360,271 

+ 

311,075 

0,384,171 

-l- 

864.231 

1918 

3,622,574 

+ 

598,654 

3,501,173 

+ 

200,902 

7,183,747 

+ 

799,566 

1919 

3,633,9.56 , 


11,382 

3,063.995 

— . 

497,178 

6,697,951 

— 

485,796 

1920 

3,625,797 


8,159 

2,907,168 

. — - 

156,827 

6,532,965 

— 

164,986 

1921 

3.501,032 


124,765 

3,005,145 

+ 

97,977 

6,506,177 

— 

26,788 

1922 

3,261,298 



239,734 

3,402,837 

+ 

397,692 

6,664,135 

+ 

167,958 

1923 

3,161,505 



99,793 

3,434,362 

+ 

31,525 

0,595,867 

— 

68,268 

1924 

3,517,964 

-1- 

356,459 

2,878,600 


656,762 

6,396,504 

— 

179,303 

1925 

3,91 6,755 

•f 

398,791 

2,945,045 

4- 

66,445 

6,861,795 

-f 

465,231 

1926 

4,246,325 

4 - 

329,570 

3,212,441 

4- 

267,396 

7,458,766 


596,971 

1927 

4,777,257 

+ 

530,932 

3,670,223 

4- 

457,782 

8,447,480 


988,714 

1928 

4,828,546 

+ 

51,289 

4,114,456 

4- 

444,233 

8,943,002 

+ 

495,522 

1929 

4,795.323 


33,223 

4,761,500 

4- 

647.044 

9,566,823 

4- 

61 8,821 

1930 

*4,899,497 

+ 

104,174 

•4,971,503 

4“ 

210,003 

*9,871,000 

+ 

314,177 


t South-West Division. ♦ Preliminary figures. 


• A Paper read before the W.A. Branch of the Economic Society of Australia and New Zealand on 

8l8t July, 1931. 
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From Table 1 it will be seen that at the end of the last century there were 
times as many sheep in the pastoral areas as in the agricultural areas, the 
respective numbers being 1,742,237 and 692,074. In both areas the numbers 
continued to increase, but to a greater extent in the agnoultural areas, for in 
1918 the numbers of sheep in the agricultural and pastoral areas were approxim- 
ately equal. Since then the development in each area has been along parallel 
lines, so that the relative positions have been maintained with similar aggregate 
increases until at the end of last year (1930) the total niunbcA of sheep in the 
State was approximately ten millions, with equal numbers in the pastoral and 
agricultural areas. It wdll thus be seen that in thirty years the sheep population 
has increased four times, that in the pastoral areas 2 • 8 times and in the agricultural 
areas seven times. The present relative positions and the changes that have taken 
place are graphically shown in Diagram A ; from this it will be seen that during 


Diagram ^ ' A. ^ ^ 

GEAPH SHOWING SHEEP IN AQRICULTUEAL AND 
PASTORAL AREAS OP WESTERN AUSTRALIA. 



the thirty years there have been three periods during which there have been rapid 
and unbroken increases in the numbers of the State flock. The first break in the 
continued progress occurred in 1911 and was due to unfavourable seasonal con- 
ditions in botli areas. AVith a recovery from these th© upward move recommenced 
and continued until the apex of the second period was reached in 1918, when the- 
State sheep wore approximately equally divided between the agrioultura land pas- 
toral areas. It is evident that temporary saturation liad been reached, and that a 
similar position to that which now obtains had developed then. Further, there 
were indications that the time had parsed when th© extending development 
keeping pace with th© increasing surpltis. 

Those with an outlook broad enough to visualise th© position established ai 
Fmmantle the works of the W.A. Meat Exports Co. With the ©stablishmeni 
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of those works it was reasonable to expect that, under normal conditions, an ex- 
pending export within reasonable limits would cope with the decreasing capacity 
lor development. That the time was ripe for the erection of these works was proved 
by the export, on their completion in 1922, of 25,456 lambs and of 13,115 in 1923. 
A buoyant wool market, and the discovery of the suitability of the East Murchison 
and Eastern Goldfields country for sheep, brought about an unforeseen condition of 
afiairs, and the absorption of our surplus sheep by increased development. This 
provided an unexpected outlet for the surplus sheep and stopped the export. 


Unsatisfactory as have been the results of the enteri)rise to the promoters of 
the W.A. Meat Exports Co., it is fortunate for the State at tliis time that these 
facilities exist. 

Table II. 

YEARLY ADDITIONS AND DEDUCTIONS OF SHEEP IN W.A. 

1901-1929. 


Year. 

Number of 
Sheep in 
State. 

Lambs 

marke<l. 

Imports 

(live.) 

Internal 

consump- 

tion. 

Deaths. 

Exports. 

Annual 

State 

increase. 


thousands. 

thousands. 

thousands. 

thousands. 

thousands. 

thousuiids. 

tbousands. 

1901 

2,626 

580 

74 

428 

75 

3 

192 

1902 

2,706 

540 

60 

483 

135 

4 

79 

1903 

2,601 

530 

90 

412 

138 


— 104 

1904 

2,853 

700 

50 

499 

123 

2 

253 

1905 

3,121 

790 

38 

466 

103 

2 

207 

1906 

3,841 

740 

80 

468 

147 

2 

220 

1907 

3,685 

902 

97 

465 

153 


344 

190B 

4,097 

1,082 

90 

423 

190 


412 

1909 

4,732 

1 ,220 

41 

457 

212 

1 

034 

1910 

6,159 

1,357 

30 

550 

200 

7 

427 

19U 

5,412 

1,240 

38 

623 

334 

15 

253 

1912 

4,697 

795 

38 

610 

829 

23 

— 815 

1913 

4,421 

994 

35 

620 

431 

27 

— 176 

1914 

4,456 

1 ,040 

26 

580 

404 

11 

35 

1916 

4,804 

1 ,300 

22 

505 

252 

9 

348 

1916 

6,630 

1,547 

10 

547 

261 

0 

720 

1917 

0,384 i 

1,700 

6 

590 

282 

3 

854 

1918 

7,184 1 

1 ,830 

5 

630 

345 

12 

800 

1919 

6,698 

1,353 

3 

800 

004 

23 

- - 480 

1920 

6,533 

1,513 

6 

840 

018 

18 

— 165 

1921 

6,506 

1,001 

7 

856 

500 

16 

— 27 

1922 

6,664 

1,505 

19 

900 

510 

50 

158 

1923 

6,596 

1,407 

8 

809 

669 

35 

68 

1924 

6,397 

1,204 

11 

586 

887 

20 

— 199 

1925 

6,862 

1,040 

41 

614 

029 

4 

466 

1926 

7,469 

1,805 

55 

713 

406 

18 

597 

1927 

8,447 

2,184 

63 

784 

402 

30 

989 

1928 

8,043 

2,009 

35 

807 

809 

34 

490 

1929 

9,557 

2,261 

41 

862 

590 

28 

014 

Averages... 

6,461 

1,300 

39 

620 

388 

14 

246 

Percentages 

% 

<>/ 

,« 

% 

% 

O' 

% 

’’o 


100 

24 

0-7 

11 

7 

0-3 

4 • 5 


Table II. has been compiled from the records published by the Government 
^Statistician, Mr. S. Bennett, with the object of obtaining average figures relating 
to natural increase and consumption requirements, deaths, etc., by ascertaining 
the different yearly additions to, and deductions from the State flock, the balance 
between which would be the increase or decrease for the year. It was found that 
this balance did not agree with the yearly increase or decrease in the sheep numbers. 
In most years the decreases were apparently under-estimated, but over the whole 
period the discrepancy amounted to less than IJ per cent. — a negligible amount. 
In view of the “ extensive ” methods which necessarily obtain in Western Aus- 
tralia, where “ stragglers ” etc., have to be estimated, such a close reconciliation 
of figures must be regarded as very satisfactory and a tribute to the methods of the 
Statistical Department. 
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From this Table it is learnt that the number of lambs marked amounts to 24 
per cent, of the total sheep, and that the importations are comparatively small, 
amounting to 39,000 annually, or 0 *7 per cent. There has been a decided increase 
in the consumption requirements, naturally in sympathy with the increase in our 
population. The deaths and other losses account for 7 per cent. There has been 
comparatively Uttlo export, and, though this has increased slightly in later years, 
it has averaged only 14,000 per year, or slightly more than a third of the average 
number imported. With scanty export it is obvioxis that the ever increasing 
surplus has been absorbed in our own State as the result of the greater develop- 
ment of older pastoral areas, the utilisation of new pastoral country on our 
Eastern Mmchison and Eastern Goldfields coimtry, and the adoption of sheep farm- 
ing as an ally of wheat growing in the Wheat Belt as the pioneer holdings became 
developed sufficiently to carry sheep. 

The increasing number of our natural increase each year brought the State 
nearer and nearer to the inevitable time when, despite development stimulated 
to the maximum, it would be impossible to absorb the whole. It is believed that 
that time is due or almost due, but, whether this belief is well foimded or not, 
it has certainly arrived now as the result of the collapse of the wool market. 

The collapse of the wool market has effectually prevented any additional 
development for wool on either old or new holdings in the pastoral areas, and in 
the agricultural districts, even where financial resources am not exhausted, any 
additional increase in the number of Merino sheep carried must be restricted 
to the absolute minimum necessary for the economical working of the farm. 

A corollary to the cessation of development has been a serious disturbance 
of industrml conditions which has added tremendously to the unemployment 
difficulties, consequent upon the general financial stress existing throughout the 
Commonwealth. 

The agriculturist can comparatively quickly adapt himself to the altered 
conditions by changing the character of his husbandry. The })astoralist, however, 
because of his geographical location, and the climatic conditions under which he 
works, cannot do so, and hence he will be the greater sufferer. 

In the past the surplus in the pastoral areas has been disposed of — 

(1) by exporting several thousands to British Malaya; 

(2) by supplying part of the needs of the Metropolitan markets, and 

(3) by supplying the sheep necessary for the increased development, both 

in the pastoral and agricultural areas. 

The market in British Malaya still remains. 

The requirements of the Metropolitan mutton market have increased in sym- 
pathy with the increase in population. The latest returns show that the number 
of persons in the State as at 31st December, 1931, was 422,346 made up as follow : — 

In p€istoral areas 18,880 

In agricultural areas 194,615 

In metropolitan areas .... 208,851 


Total .... 


422,346 



Sept., 1931.] 
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Table III. 

CONSUMPTION OF MUTTON IN W.A. 


PER Head of Population. 


Year. I 

popiiUitloii. 

Carcases 
coiisiimed . 

4!arcascs 
per head. 

Year. 

Popiiljitioii. 

Carcases 
consunied , 

Carcases 
per head. 

1901 

194,109 

428,234 

2*21 

1916 

308,806 

547,041 

1*77 

1902 

213,327 

482,877 

2*27 

1917 

309,423 

589,557 

1 • 91 

1903 

226.954 

41 2,484 

1 *81 

1918 

313,447 

629,593 

2 01 

1904 

242,289 

499,331 

2 06 

1919 

331,660 

799,971 

2-41 

lOO.^ 

254,779 

406,002 

1*83 

1920 

331,323 

839,885 

2-54 

1900 

201,740 

468,418 

1 • 79 

1921 

335,715 

856,239 

2 • 55 

1907 . 

203,846 

405,114 

1*77 

1922 

343,008 

899,974 

2 • 62 

1908 

270,823 

423,060 

1 *.56 

1923 

353,815 

809,349 

2*29 

1909 

270,743 

457,098 

1 • 65 

1924 

364,124 

887,446 

2-44 

1910 

270,832 

549,977 

1 • 99 

1925 

372,183 

613,899 

1 • 65 

1911 

286,584 

622,555 

2*17 

1926 

378,746 

712,589 

1-88 

1912 

301.302 

6111,214 

2 03 

1927 

392,292 

784.256 

2 00 

1913 

320,684 

619,97.5 

1*93 

1928 

405,873 

807,337 

1-99 

1914 

324,195 

58.’i,.528 

1*81 

1929 

216,763 

861,717 

2 • 07 

191.'i 

318,010 

564,. 535 

1 1*78 

1930 

422,346 

Not available. 


1901 -20 Average coiiHumptiou per heiul — 2*03 carcases. 

- 931b. weight. 


Average weight Australian export carcase- - 

1927/28 411b. ; 1928/29 =- r>0lb. ; 1929/30 441b. 

Average weight 401b. 


From Tabla III. it M^ill be seen that the rate yier capita has remained fairly 
c.oastant around about two carcase.s (av. 461b.) per year. When compared with 
the rate of other ommtries this is extremely liigh, and it caimot bo expected to in- 
crease. *The annual |ier capita consumption of mutton and lamb elsewhere is — 
United Kingdom, 261b. ; (Canada, 61b., and the United States of America, 5 Jib. 
Though our iiopulation has more than doubled, the natural increase of our sheep 
has been at a considerably greater ratio, and is suff icient to pro\ddo for the require- 
ments of over times the increased pot>ulation. 

Tlirough the courtesy of the Oliief Traffic Manager, W.A.Ct.H., it has been 
ascertained that the number of .sheej) transiiortetl over the railways to the Mid- 
land market.s from the agricultural areas in 1930 was 539,813, and that from the 
pastoral areas, i.e., from stations East of Mullewa and Southern Cross, was 59,310. 
In addition the Chief Inspector of Stock (Mr. A. L. McKenzie-C3ark) advises that 
66,337 were received by sea from North-West ports, making a total of 125,647. 
Using this number as being the share of the pastoral areas to meet the Metro jioli tan 
market requirements it will be seen from Table IV. that there are 654,000 surplus 
sheep in the pastoral areas, and, if the balance of the Metropolitan market require- 
ments be supplied by the agricultural areas, the siu'p^^ ^ those areas will be 1 67,000, 
and in the State it will be 821,000. It is realised that some sheep are over- 
landed by road from the pastoral to the agricultural areas, and therefore, the 
figures used relatively for the pastoral and agricultural contributions to the 
Metropolitan requirements are not strictly correct ; it is impossible, however, 
to ascertain what they really are and whatever they ma.y be they will not alter 
the number of the State surplus. 


♦ ( fominonwealtli Vc-ar Book, 1930. 
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Agrioulturai 

areas. 

(thousands.) 

6,000 

1*200 

390 

810 

360 

460 


460 


460 
293 
167 

Total Surplus = 821,000 


The jiastoral areas will always siipply some of the demand of the Metro- 
politan market for mutton, but now, with the increased numbers of sheep in the 
agricultural areas, and unless some new outlet can be found for their surplus, these 
areas will of necessity severely contest the right of the pastoi'al areas foi* that share 
of the Metropolitan market requirements which they have had in the past. In 
competition for this local market the advantage is likely to be with the agricultural 
areas because of lower freight.s, and, with an insufficient outlet for their surpluses, 
the competition must ine\dtably become so keen as to lower the prices below the 
costs of production with disastrous results to both pastoral and agricultural areas 
alike. 

This development of an industry for which our State was admirably adapted, 
and was in great need, has been deliberately achieved as the result of a bold Govern- 
mental policy. It is recognised that the rate at which it has taken place has been 
a worthy achievement by our pastoralists and agricultiu’ists, but the inability 
to dispose of the surplus sheep adds immensely to the almost impossible economic 
position of both the pastoralist and the agricultiirist, consequent upon the 
collapse in wool values. As the State’s prosperity is bound up with that of the 
sheep industry it is imperative to search for 'an outlet for the surplus sheep, 
and, as there is now no local one, the possibility of their export in some form 
demands consideration. 

PROSPECTS OF THE EXPORT TRADE. 

The Eastern States of Australia are much in the same position as Western 
Australia, and, in consequence, can provide no outlet for our surplus sheep ; on 
the contrary, if local prices increased sufficiently above their export parity to more 
than cover the costs of transport, sheep from the Eastern States would invade our 
local market. 

For several years this State has exported live sheep to British Malaya. Table 
V., oompiled from the Australian Statistics of Oversea Imports and Exports, showa 


Tablb IV. 

OUR SURPLUS SHEEP. 

Pastoral 

areas. 

(thousands.) 

Number of sheep 6,000 


Lambs marked = 24 per cent. 

1,200 

Consumption in area (2 per 
head) 

38 

Balance 

1,1 «2 

Deaths 

360 


812 

Export of Live Sheep 

33 


779 

To Metropolitan Markets by sea 
and rail 

126 


654 

Balance of Metropolitan Mar- 
kets requirements 

654 
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the number exported each year for the past five years, and from tliis table it will 
be seen that this market is practically the only one to which live sheep are 
exported ; the largest number exported in any fine year was during the past year 
when 33,205 were sent away. Though this market is a limiteti one yet, because 
it affords an outlet for North-West sheep, it requires to be fostered to the inaximvun 
extent, and search made for others of a similar character. 

EXPORTS OF LIVE SHEEP FROM W.A. 

Tasle V. 


Y oar. 

To Malaya 
(British.) 

Tf)tal. 

1925-26 

18,872 

18,936 

1926-27 

30,403 

30,403 

1927-28 

30,717 

30,717 

1928-29 

28,102 

28.154 

1929-30 

33,20.5 

33,205 

Grand 'Potals 

141,299 

141,415 


From the figures in Table V. it is obvious that the export market for live sheep 
is extremely limited, and that the bulk of our surplus will require to be exported, 
if at all, in carcase form. Table VI., compiled from the same source as Table V,, 
shows the principal countries to wliich Australian mutton has been exported during 
the past five years. From this table it will be seen that the principal market by 
far is that of the United Kingdom to which 82 })er cent, of the exported mutton 
was sent in 1929 -30. In this connection the Commonwealth Chief Veterinary 
Officer (Mr. K. P. Allen) advises : “ The exports of mutton to Gibraltar, Malta 
and Egypt relate almost totally to the Mediterranean War Office contracts. The 
War Office does not buy lamb for the.se stations. Germany has closed her doors 
to the importation of frozen meat of all kinds, and France has a trade agreement 
with South America which is more favourable to that (H)untry than to Aus- 
tralia.” 


Table VI . 

PRINCIPAL IMl PORTING COUNTRIES OF AUSTRAIJAN MUTTON. 

(In Centals.) 


CJountry. 

25/26. 

26/27. 

27/28. 

28/29. 

29/30. 

United Kingdom 

232,650 

301,057 

103,21 1 

314,766 

282,616 

Canada 

2,757 

2,985 

2,736 

9,041 

7,145 

Ceylon 

2,859 

3,248 

2,839 

2,994 

3,072 

Hong Kong 

4,228 

3,134 

3,353 

2,727 

1,918 

Malaya ... ... 

5,795 

4,624 

5,755 

5,487 

6,677 

Gibraltar ... ... 

1,716 

338 

1,282 

2,177 

1,121 

Hawaii 

597 

212 

152 

348 

243 

Phillipines 

577 

670 

528 

779 

460 

United States 


231 

379 

5,391 

1,144 

Malta 

7\01l 

6,428 

5,022 

7,407 

6,213 

Belgium 



4,784 

6,731 

20,926 

Egypt 

’5d75 

2,700 

2,411 

3,546 

2,772 

France 

3,429 

5,147 

4,734 

1,640 

5,755 

Germany 


1 

932 

489 

5,781 
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The relative volume of trade to the United Kingdom of Auatmlia and her com- 
petitors, mainly New Zealand, Argentina and other South American countries 
from 1909 to 1930 may be seen from Table VII. Tl e relation of the Australian 

Table VII. 

MUTTON IMPORTED INTO GREAT BRITAIN. 


1909-1930. 



Mutton exported from — * 

1 

Total includ- 
ing small 
quantities 
from other 
sources. 

Year. 

Australia. 

New 

Zealand. 

Argentina and 
other South 
Amrrican 
countries. 


1909 

1,327,141 

1,869,599 

2,718,665 

carcases. 

5,915,466 

1910 

2,723,148 

1,991,115 

2,838,714 

7,552,977 

6,816,250 

191] 

1,962,048 

1,795,259 

3,058,943 

1912 

1,643,790 

2,315,463 

2, 717, .363 

6,676,606 

1913 

2,983,751 

2,249,705 

2,143,998 

7,377,454 

1914 

2,088,222 

2,616,650 

2,041,929 

6,746,801 

1915 

2,179,952 

2,830,233 

1,4.50,526 

6,463,368 

1916 

270,9.59 

2,410,126 

1,453,767 

4,192,208 

1917 

602,119 

1,525,883 

1,078,743 

3,221,483 

1918 

23,506 

1,188,787 

1,230,127 

2,442,804 

1919 

1,670,316 

2,996,036 

1,755,147 

6,426,181 

1920 

3,035,650 

4,043,006 

1,563,214 

8,650,209 

1921 

260,625 

5,374,088 

2,960,001 , 

8,596,863 

1922 ... 

910,003 

2,983,619 

2,137,608 

6,031,230 

1923 

1,609,143 

1,724,730 

2,894,455 ’ 

6,228,328 

1924 

212,228 

1,984,165 

2,746,216 

5,077,698 

1925 

252,318 

2,192,016 

2,77.3,717 

5,380,358 

1926 

489,526 

2,393,370 

2,657,887 

5,605,290 

1927 

624,706 

2,227.125 

2,496,467 

5,374,598 

1928 

566,324 

2,100,174 

2,407,663 

5,077,084 

1929 

353,010 

1,753,546 

2,104,058 

4,210,614 

1930 

726,519 

2,557,326 

1,904,604 

5,188.449 


exports to the total exports is gra])hically shown in Diagram B, and from this 
it will be seen that the variations in the respective curves are remarkably sym- 
pathetic. Because of the varying geographical location of these countries it is 
unlikely that this sympathy is due to similar seasonal variations in each country. 
It is more than probable that it is due to prices ruling in the different years. Color 
is given to this opinion by the fact that the price for frozen mutton sometimes 
is so low as to be little, if anything, above the cost of treatment and transport. 
This was the ceise last year during the montlis of May, Juno, July and August, 
when the price obtained for Australian mutton varied from 3Jd to 3 Jd. per lb., and 
only during the first three months of the year did it exceed 5d. Messrs. Colebatch 
& Scott (Roseworthy Agricidtural College) during an investigation into certain 
aspects of Fat Lamb Production on agricultiual holdings estimated the expenses 
incurred in exporting lambs from Roseworthy College to London at 3d per. lb. 
Using this figure as representing the cost of treating and transporting mutton from 
Australia to the United Kingdom it will be seen that an export trade in mutton is 
only possible when comparatively high prices rule. Competition from South Amer- 
ica is likely to be keener in this market than formerly, for, as advised by Mr. Allen 
“ most of the mutton and lamb exported from South America in 1926, 1927, 1928 
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1929 ttiid 1930 went to (Ternmiiy and France. 3.<a.st year, hf>wevor, Germany pro- 
hibited imports of frozen meat, and the bulk now' goes to France, w ho, by the w’ay, 
have a trade treaty wdth South American countries in which tlie import duty on 
meat is all in favour of South America as compared w'ith Australia.” 


.Diagkam “R. ” 


GRAPH SHOWING MUTTON IMPORTED INTO U.K., 
1909-1930 : 

TOTAL AND AUSTRALIAN. 



The outlook for frozen mutton is not promising, it is further complicated 
by the fact that the British market is closed to carcases of sheep w^hich have been 
a^ected with caseous lymphademtis. This trouble affects the lymphatic; glands, 
and, where the gland is affected it is removed, and such carcases rejected for export 
to the United Kingdom. 1 am again indebted to the Chief Veterinary Officer, 
Commonwealth Department of Markets, for the information that in New' South 
Wales and Victoria rejections for this cause have averaged about 35 per cent, in 
sheep three years old and upwards, and up to 20 per cent, in twnj-year old sheep 
and about 2 per cent, in lambs. Sufficient mutton has not been treated for exx)ort 
at the Fremantle Works to enable an definite idea as to the extent of the affection 
m this State. Even if it w'ere much lower than in the Eastern States the disposal 
of the balance w'ould still remain a serious problem. 
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It has been suggested that an outlet for some of our surplus mutton, and par- 
ticularly the rejects, would be as canned meat. Mr. Allen, however, points out : 
** The possibilities of increased trade in this direction appear to be remote. The 
^overseas demand has been found to be extremely limited. In fact it is likely that 
even five thousand cases dumped on the London market would dislocate the present 
trade. Whatever demand there is for canned meats appears to be confined to 
corned beef and this product is already slow of sale.*’ 

Fortunately, the outlook for the export of lamb is decidedly better. Diagram 
C has been prepared from data published by Messrs. Geo, Keen and Co., London, 
and from this it will bo see3n that the price of frozen lamb throughout the year is 
more than 3d per lb greater than that of mutton, i.e., the extra price is more than 
suflRcient to ]3ay the cost of treatment and transport. 


Diagram ‘ ^ C . ’ ’ 

GRAPH SHOWING MONTHLY PRICES OF AUSTRALIAN 
LAMB AND MUTTON RULING AT SMITHFIELD -1930. 



I 930. 


In Table VIII. will be found the principal countries to which Australian 
lamb has been exported. Quoting Mr. Allen again ; “ America appeared to have • 
possibilities, and in 1929 New Zealand exported fairly large quantities of lamb to 
America. In 1930, I'owover, the United States of America imposed a duty of 
5 cents per lb. on imported mutton and 7 cents per lb. on imported lamb, and this 
eReetively stopped further importations of these classes of meat. Subsequently, 
a little business was done with Canada.** 
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Table VIII. 

PRINCIPAL IMPORTING COUNTRIES OF AUSTRALIAN LAMB. 


(In Centals.) 


Country. 

26/26. 

26/27. 

27/28. 

28/29. 

29/30. 

United Kingdom 

573,192 

.579,610 

301,285 

431,360 

601,578 

Canada ... ... 

2,693 

9,315 

6,154 

27,270 

32,808 

Ceylon 

1,253 

1,436 

1,440 

1,719 

2,418 

Hong Kong 

1,785 

1,260 

1,460 

1,869 

1,677 

Malaya 

4,146 

5,713 

6,731 

9,585 

6,818 

Gibraltar 






Hawaii ... ... 

3,666 

3,696 

4*846 

4^81 1 

4,715 

Phillipines ... 

963 

684 

1,134 

1,308 

1,159 

United States 


67 

14 

4,923 

2,462 

Malta 






Belgium ... ... 





2,288 

liigypt 

i’,003 

“*688 

T,191 

* 861 

1,056 

France 






Germany ... ... 







Ninoty-two per cent, of the total Australian lamb exports were sent to the 
United Kingdom in 1929-30. Here again, as with mutton, the British market 
is the only one of any magnitude available for the Western Australian portion of 
the Australian surplus. The steadily increasing exports to this market from the 
competitors of Australia for this trade are shown in Table IX., and prove conclu- 
sively how valuable this market is regarded by them. Last year it was so abund- 
antly supplied that its antici})ated requirements were exceede(i. In tliis con- 
nection Mr. Allen writes : “ The greate.st quantity of lamb tlxat could be consumed 
in the United Kingdom is estimated at aboiit twelve million carc^ases, and of mutton 
about five and a-half million carca.se.s. Considering these figures were exceeded 
in 1930 if is a matter of wonderment where the surplus goes to.” 

Table JX. 


Lambs Importid into Great Britain, 1909-1930. 


Year. 

Lambs exported from — 

Total, includ- 
ing small 
quantities 
from <3ther 
sources. 

Australia. 

New 

Zealand. 

Argentina and 
otlier vSouth 
American 
countries. 





carcases. 

1909 

1,351,697 

3,165,504 

634,496 

5,151,697 

1910 

1,496,660 

3,416,359 

515,048 

5,428,067 

1911 

1,650,231 

3,427,236 

1,066,666 

6,144,133 

1912 

1,239,689 

3,179,838 

913,032 

5,332, .559 

1913 

1,458,766 

3,423,919 

676,026 

5,.558,711 

1914 

1,634,608 

3,564,534 

842,896 

6,142,038 

1915 

1,402,959 

3,663,964 

661 ,070 

5,727,993 

1916 

400,929 

2,997,096 

857,684 

4,280,438 

1917 

.594,021 

1,347,995 

670,007 

2,616,512 

1918 

15,072 

1,641,925 

370,980 

2,028,052 

1919 

484,497 

2,633,389 

364,308 

3,482,219 

1920 

1,441,224 

1,927,663 

468,008 1 

3,836,920 

1921 

719,693 

4,942,157 

1,914,261 1 

7,582,007 

1922 

1,843,049 

4,792,452 i 

1,958,668 

8,594,169 

1923 ... 

2,125,736 

4,490,017 

2,291,004 

8,907,557. 

1924 

1,180,860 

4,624,564 

2,079,968 

7,904,385 

1925 

1,447,411 

4,480,627 

2,827,922 

8,790,429 

1926 

1,679,995 

4,721,045 

1,866,801 

2,280,841 

1927 ... 

1,325,108 

6,085,322 

3,172,565 

9,611,170 

1928 ... ... ... ... 

1,176,090 

5,782,565 

3,697,867 

10,685,682 

1929 ... 

1,494,515 

6,741,582 

4,379,883 

11,625,960 


2,220,582 

7,146,146 

4,911,670 

14,278.398 
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From Diagram D, in which Australian lamb exports to th^) United Kingdom 
are compared with the total exports, it will be seen that, though there has been 
a slight increase in the Australian exports during the last three years, the total 
number exported from Australia last year was little greater than the exports seven 
years ago. It is obvious that Australia has not been utilising the advantages of 
the British market to the some extent as her competitors. Now, however, that 
Australia must seek some outlet for the surplus sheep this market must be exploited 
to the utmost. 


Diagram ” 

GRAPH SHOWING LAMB IMPORTS INTO U.K., 
1909-1930 : 


TOTAL AND AUSTRALIAN. 



It is disconcerting to find this market so abundantly supplied, but as it is 
our only market it is imperative that, whilst the prices are at all remunerative, 
its proper share bo secured by Western Australia. In ordeir to capture our share 
of this trade, fierce competition will require to be faced, and, to successfully over- 
come this, it will be necessary to study very carefully its requirements, and cater 
for them an almost meticulous extent. 

1®E PROBABLE UTmSATION OF THE EXPORT POSSIBILITIES. 

Only lambs which conform to the best features of the Southdown breed are in 
keen demand on the British market. Juicy and tender as Australians may have 
found the Merino lamb, i>articularly when eaten where it is produced, it is totally 
tj^m for the requirements of the British market, whose customers have be- 
Oompe accustomed to sheep especially bred and selected for the excellence of theit 
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meat. The Merino, on the other hand, has been developed, and marvellously 
developed, as a wool-producing animal and neither its shape, which is too angular 
nor the colour of its meat, wliich is too dark, meet the requirements of the British 
market. 

In its present form there is thus NO MARKET for our surplus sheep either 
as mutton or lamb. Its character must be changed for there is a market, though 
at present woll-supy)lied, for lamb of a certain type in the United Kingdom. Con- 
sideration must, therefore, bo given to a change in our ])ractice so as to produce 
the typo of lamb required by this market. 


Diagram 

GRAPH SHOWING AVERAGE FROZEN LAIMB PRICES 
AT SMITHFIEED MARKETS. 



1926 '27 '28 '29 30 i93l 


( fijrSmon/^hs ) 

Unsuitable as may be the Merino lamb for the market of tlio United Kingdom, 
the Merino ewe, because it is the predominant West Australian type, must of neces- 
sity be the basis from which the suitable export lamb will be evolved. Fortunately, 
experience has proved that, by mating the Merino ewe with one or other of the 
more suitable British breeds, a great improvement in carcase qualities luis resulted. 
As an example of this the production of the famous New Zealand “ Canterbury ” 
lamb may be cited. As pointed out by Dr. Nicholls, this lamb is produced by 
mating the Merino ewe with the English Leicester ram, and producing what is 
technically known as a Long^vool-Me^ino crossbred. Experience at “ Newmarra- 
carra,” “ Cranmore Park,” the Merredin and Chapman Experiment Farms, 
and elsewhere has shown that this cross is quite at home in parts of Western Aus- 
tralia. Probably, however, the related Border Leicester, similar in type, but 
of great robustness, will prove even more suitable for the major portion of our 
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ftgiicultural areas. Neither cross, however, is as suitable for other than the agri- 
cultural and more favoured pastoral areas as the Merino, 

Diagram E shews tjie average prices which have ruled at Smithfield market 
for frozen lamb from 1 926 to date. From this it will be seen that the New Zealand 
lamb has held pride of place during the whole of the period, and that Australian 
lamb, though bringing about IJd. per lb., less than the New Zealand, has held- 
second place, except in 1928 when, for some reason which is not at present apparent, 
the price for Patagonian lambs exceeded that for Australian ones. 

New Zealand lambs may be divided into two main classes, those coming 
respectively from the North and South Islands, the latter being given the distinctive 
name of “ Canterbury *’ lamKs, and which have earned a special reputation. 
Diagram F, compiled by Geo. C. Keen & Co., Ltd., shows the weekly prices during 
1930 obtained by the di-fferent types of lamb, as indicated by their country of origin. 
From this it will be seen that, except on two occasions, the prices ruling for New 
Zealand “ Canterbury ” lamb were greater than those ftir either New Zealand 
North Island or Australian lamb. 


Diagram 



Canterbury ” lambs have held, and in a general way still hold, pride of 
place regarding quality and price m the lamb market of the United Kingdom. 
Within, the past two or three years, however, the proud position of the “ Canter- 
bury ’’ lamb has been contested, and successfully contested, in a few instances, 
hy a £ui*ther cross, i.e., that by matmg the I-iongwool-Merino ewe with the South- 
Klnwn ram. One instance of this was reported last season (1930) by the Veterinary 
, UfjficCr stationed at Smithfield markets. Inter alia he writes in December, 1930 : 

There were tliree main shows of New Zealand lambs, consisting of prize lambs 
the Royal New Zealand, Manawatu and Wmkato shows. Nothing durmg 
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the.moath, or the year, for that matter, exceeded the display of Messrs. W. Weddell 
and Company of Salisbury lambs from the Waikato A. & P. Show. Keen judges 
with thirty years’ experience were unanimous in pressing the opinion that nothing 
finer than the prize-winning lambs has ever been seen at Smithfield. As they con- 
sisted mainly of Southdown-Romney Marsh crossbreds, it is probable that nothing 
finer will be seen, and particularly as there was a delightful bloom on the carcases, 
the absence of which during recent times has given rise to so much concern.” 

The same Officer with regard to some Victorian lambs bred on similar lines 
wrote in September, 1930 : “ The ‘ Yarrawonga ’ Down Cross lambs which have 
been so favourably received always, have invariably made Jd. per lb. more than 
the best New Zealand and IJd. or more over G.A.Q. Australian, and, moreover, 
they have established for themselves such a good name that they can be disposed 
of in advance of their arrival at this margin.” 

The “Yarrawonga” lambs so favourably referred to were, like the North Island 
New Zealand lambs, sired by Southdown rams, but it is understood the mothers 
were Border Leicester-Merino ewes. Both the Border Leicester and Romney 
Marsh breeds belong to what is known as the Longwool group of British breeds. 
The Romney Marsh, becaiuse of its very great and inherent resistance to foot rot, 
is .specially adapted to districts where wet conditions and consequent risk of foot 
rot obtains. The Border Leicester, because of its hardiness and \drility, is more 
adapted to drier conditions. 

Here, then, is indisputable evidence that the supremacy of the famous New 
Zealand “ Canterbiuy ” lamb has been successfully assailed by a better type of 
lamb — the progeny of the Southdown sire and Longwool-Merino crossbred ewe. 
When they are critically examined, and due allowance is made for the special 
climatic conditions, and consequent requirements of the districts in which they 
were produced, the bi-eeding methods followed are the same, and the guiding 
principle which should govern the l)reeding of West Au.stralian export lambs is 
seen. In both cases the Southdown .sires belonged to a distinct group of the British 
sheep, viz., the Downs grou]), t}ie principal members of which known to W.A. 
farmers are the Southdown, Sh’opsliire and Dorset Horn. Similarly, the mothers 
were the progeny of Merino owes mated with rams belonging to another group 
of British sheep, viz., the Longv'ool group, to wliich l)elong the Leicester, Border 
Leicester, Lincoln and Romney Marsh, each of which is more suited than the others 
for a special environment, and all of which have been found to be very suitable 
for mating with the Merino, and when so mated yuoduce )>rogeny of similar char- 
acteristics. 

The suyieriority of the Southdown cross lambs is again referred to in the rey3ort 
of the Veterinary Officer, London, for the month of October, 1930, when he wrote : 
“ During the years I have been in London, in round figures Australia and New 
Zealand have shipped to the United Kingdom 4,000,000 and 17,000,000 lambs re- 
spectively. Some 4,000,000 of the New Zealand lambs have been “ Down Cross,” 
and they have brought roughly 2d. per lb. more than the 4,000,000 Australian 
lambs. The remaining 13,000,000 have brought Id. or more per lb. more than 
the 4,000,000 Australians with the exception that a few Australian Southdown 
cross lambs have brought Jd. per lb. above the highest ]3i*ice obtainable for New 
Zealand lambs available at the same time.” 

The “ few Australian Southdown cross lambs ” referred to aj*e undoubtedly 
the “ Yarrawonga ” Down cross lambs of the Sey)tember report. That they 
should enjoy a superiority over New Zealand lambs of the same breeding and 
type is due to the better colour of the Australian lamb. This is brought out in 
the report of the Veterinary Officer, London, for January, 1931, in which it is stated, 
‘As I have suggested before if there is one point of vantage which the Australian 
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enjoys it is in regard to colour, and I am advised that with an Australian 
and a New Zealand lamb of equally good conformation and finish the preference 
should be usually awarded to the Australian.” 

The pre-eminent position of the “ Yarrawonga ” Southdown crossbred lamb 
on the market of the United Kingdom is of particular interest to Western Aus- 
tralia, for Yarrawonga is an agricultural district situated in the North-West part 
of Victoria on the Murray, about mid-way between Dookie and Deniliquin, with 
conditions very similar in character to those which obtain in the Avon Valley 
and Moora districts. What can be done in a district like this can be done equally 
as well in Western Australia, provided the same methods are adopted. The ex- 
perience of Mr. S. B. Rudduck, of “ Koobabbie,” Coorow, and of Mr. W. G. Burges, 
of “ Tipperary,” York, and others with the Southdown-Longwool Merino cross- 
bred is definite evidence that this type can be produced in Western Australia. 

The practical inferences to bo drawn from these facts are ‘that the British 
buyer desires, and is prepared to pay the best price for Southdown crossbred lambs 
and that Western Australia should produce this type wherever possible, foi^thie 
West Australian lamb, in common with other Australian lambs, will also securs 
the premium merited by its better colour. 

The correct type or conformation will be secured only by breeding, and this 
is the first essential for success in connection with the production of expoi*t lambs, 
but as with dairy cattle, a second and equally important one is FEED. Export 
lambs require to be marketed as suckers from 12 to 16 weeks’ old, and to provide 
the “ bloom ” and finish necessary to meet successfially the strong competition 
at Smithfield, ample feed is essential from the time the lamb is droyipod until it 
is sent to market as a “sucker,” The New Zealand farmer finds it necessary 
to supplement the excellent natural pastures with specially grown fodder crops, 
like ra|)e and tui'nips. He regards export lamb raising as a specialist’s business 
and makes provision for ample supplies of the necessary feed. The West Austrahan 
farmer must do likewise and grow those fodder crops — oats, rape, jieas, turnips, 
etc. — for which his district is best adapted. At first sight Western Australia 
would appear to be at a disadvantage with New Zealand in, this connection, be- 
cause of its shorter growing period, but, when it is realised that the growing season 
required by the export lamV> is only 12 to 16 weeks it seems lilcely t}iat this State 
with its Mediterranean climate and quick winter growth, has an advantage over 
New Zealand in tliis respect. 

From Diagram F it will be seen that on t’wo occasions dining 1 9,30 the jirice 
of “ C/anterbury ” lambs did not, as is usual, exceed that of the other brands. 
The first period was from the second week in January to the second week in Feb- 
ruary ; the second period was from the second week in November to the first week 
in December. On both occasions the loss of the premier position was due to the 
fact that new season’s, fresh lambs, of both types, were preferred to the end of 
season, or lambs that had been in store for some time. This indicates that in 
this abundantly-supplied market there is an advantage in having new season’s 
lambs, when t'lose of our competitors are comparatively stale, and as early as pos- 
sible in the Australian season. 

Because of its geographical yjosition Western Australia has two advantages 
over the Eastern States producers, and they are — 

(1) The season is earlier, and 

(2) The period of transport from loading port to market is shorter. 

Because of these factors West Australian lambs should be the first of the Aus- 
tridian lambs on the London market. How great is this advantage is shown by 
the following statement by the Chief Veterinary Officer (R. P, Allen); “The 
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best prices in the United Kingdom for Australian lamb are always obtained for 
new arrivals, say, September. The earlier the lamb arrives in the United Kingdom 
the better the price.” 

From Diagram G, it will be seen that the lamb imports from the principal 
importing coimtries to the United Kingdom are at their low^est during the months 
of August and September, whilst the supplies arriving are not great until November. 
Because of the early season Westenx Australia should be able to take hill advantage 
of this, and land its lambs so as to escape the keener competition wliich must ob- 
tain when full supplies are coming forward. 


Diagram ^ * Cl. ^ ^ 

GRAPH SHOWING LAMB IMPORTS INTO GREAT BRITAIN, 

1930. 



These two advantages of colour and earliness enjoyed by Western Australia 
must be utilised to the utmost, and an effort should bo made to change the 
direction of the cui’ve representing the exports from Australia to that represented 
by the dotted line in Diagram H, so as to provide tjiat the export of lambs from 
Western Australia shall commence as early as possible, and as many as possible 
be sent away so as to arrive in England during the period August to November, 
when the imports from our competitors are at their lowest. In this fight for more 
remunerative returns it is not sufficient to take advantage of our geographical 
position ; the quality of our lambs must bo improved. It will be seen from Diagram 
F that in February, when the new season’s Canterbury lambs came on to the 
market, their selling price was 2d. per lb. better than the Australian price because 
of better quality. If Western Australia is to have its proper share of the British 
market then it must produce export lambs which, as regards uniformity and quality, 
are equal to New Zealand, so that the West Australian lambs can meet the New 
Zealand ones at the same time on equal terms. 
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The production, of export lambs has special advantages for the agricultiiral 
asteas ; in the first place it ensures the maximum number of sheep being carried 
when feed is most succulent and abundant, and the minimum when it is scarcest 
and driest. Further, the crossbred mother, for which there is a keen demand, 
produces excellent wool, and is very suitable for farm conditions ; it is an in- 
finitely bettor scavenger than the Merino, and therefore better adapted to assist 
in cleaning the fallowed land. 


Diagkam 


OBAPH SHOWING IMPORTS OF LAMB INTO V.K.: 
TOTAL AND AUSTRALIAN, 1930. 



Farmers have realised the necessity for a clmnge in their sheep husbandry, 
m evidenced by the export of lambs in 1922 and 1923 already referred to, and 
tl^ugh the coui‘tesy of Mr. Gray, of Messrs. Elder, Smith, & Co., Ltd., I have 
asoertained that 60,520 lambs were nmrketed at the Metropolitan markets between 
Uie months of July and November, inclusive, in 1929, and 161,860 in 1930 ; of 
these latter 23,231 were exported. It is expected that this year there will be from 
to 60,000 (only about 6 per cent, of the surplus) available for export, 
llheie are, however, of many tyj^es, and there are far too few of those for which 
the highest price is obtained. This must be altered so that there is much greater 
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unifonnity and general inprovement in type by standardising the methods of lamb 
production. 

In the September, 1930, report of the London Veterinary Officer, ];w!eviously 
referred to and relative to the “ Yarrawonga ” lambs, he implies a “ good-will ” 
due to a reputation not only for “ quality ” but for “ \miformity,'' and, in our 
desire to obtain a footing on a crowded market the fact that tliis is recognised and 
paid for must be utilised to the advantage of the State. Our aim must bo to de- 
velop a special uniform typo of lamb to be known, say, as the “ S wand own Lamb,’* 
similar in quality to the “ Yarrawonga ” Southdown crossbred lamb, and to 
achieve a reputation for it. 

With the experience of the past to guide us it is believed that, for the con- 
ditions which obtain in the major portion of the agricultural areas, tjio Border 
Leicester is better adapted for mating with the Merino than any other breed of 
the Longwool group, and similarly, the Romney Marsh for the wetter districts 
where foot rot is feared ; the ewes resulting from either of these crosses to be mated 
wherever it is possible with Southdown rams. 

The experiments conducted by Oolebatch & Scott at the Koseworthy Agri- 
cultural College supply some very useful information regarding the financial 
returns likely to result from sucli a policy as outlined. From Table X. it will be 
seen that the most profitable returns were obtained from tlie cross which is in 
most demand upon the British market, and which is obtained by mating the 
Southdown with the Border Leicester- Merino ewe. 


Taslk N. 

MONETARY RETURNS FROM SALE OF lAMRS. 


Ram. 

Ewe. 

Value of 
lambs (per 
100 owes.) 

Lamb ])elts 
(per 100 
ewes.) 

Net return 
from each 
flock (per 
100 ewes.) 




£ 

8. 

d. 

£ 

s. 

d. 

£ 8. d. 

Merino 

Merino 


78 

0 

2 

26 

9 

4 

1 63 0 2 

Lincoln 

Merino 


104 

8 

9 

26 

6 

6 

189 8 9 

English Leicester ... 

do. 


107 

4 

7 

27 

13 

1 

192 4 7 

Border Leicester 

do. 


111 

17 

3 

26 

0 

7 

196 17 3 

Romney Marsh 

do. 


82 

11 

4 

21 

14 

4 

167 11 4 

Dorset Horn 

Merino 


92 

5 

6 

20 

13 

4 

177 5 6 

Shropshirt^ ... 

do. 


92 

11 

7 

21 

() 

3 

177 11 7 

Southdown 

do. 


99 

19 

9 1 

21 

3 

6 

184 19 9 

Dorset Horn 

Border Leicestcr-Mcriiio ... 

127 

15 

3 I 

27 

0 

4 

198 3 7 

Shropshire ... 

do. 

do. 

119 

1 

3 

25 

16 

8 

189 9 7 

Southdown 

do. 

do. 

131 

10 


27 

1 

0 

201 19 0 


From Experiments at Roseworthy Agricultural College, South Australia. 


This was closely followed by the cross Dorset Horn x Border Leicester- Merino 
ewe. From this table it will also be seen that, with the exception, of the Roimtey 
Marsh, it was more profitable to mate the Merino with the LongAvool breeds — Border 
Leicester, English Leicester and Lincoln tliaix with the Shortwool or Downs breeds, 
though of these latter the Southdown, when mated with the Merino, proved the most 
profitable ; the pure Merino was the least profitable. The prices for both wool 
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and csarcase then ruling were very decidedly better than at present and were— for 
Merino wool AA fleece 2 1 Jd. ; for cross-bred wool AA fleece 20d. The average 
price per lb. obtained for lambs of first quality — 281b. to 381b . — -was approxiinateiy 
lOd. per lb. 

Becaiise of the crossbreeding which is essential the production of export lambs 
is not as simple, nor as easy, as that of raising Merinos ; to produce the necessary 
type involves the production of three separate types of sheep — 

(a) the Merino ; 

(b) the Longwool x Merino mother ; and 

(c) the Down export lamb. 

The production of these three distinct types is too complicated for the average 
f€u:m, but, if the general State policy for the production of export lambs is such 
that each section is ti*eatod separately and specially, and allotted to the districts 
best adapted to each, the position is immensely simplified and presents no diihculty 
to any farm. 

Under such a system each breeder would imdertake tlie production of one 
typo only and generally the production would be as under — 

The pastoral areas would pi*oduce the Merino mothers ; 

The outer wheat areas the Longwool mothers, and 

The inner Wheat Belt and the Clover Belt the Export Lamb. 

Such a system would have the added advantage that, though the pastoral area 
cannot raise the export lamb, and therefore directly benefit by its production, it 
would indirectly and materially benefit as the result of supplying the Merino mothers 
for the Longwool crossbreds, and thus find a market for some of its othervdso sur- 
plus sheep. The outer Wheat Bolt v'ould dispose of the wethers as export lambs 
and the ewes to the breeders of the “ S\vandown ” export lambs. 

The conclusion is inevitable that there is no market for our sLU’plus sheep in 
their present form. To secure a market it is necessary to change the character of 
our slieep husbandry in the agricultural areas, but t)iis can bo done without economic 
loss. The ]>roduGtion and export of fat lambs to the market of the United Kingdom 
offers the only solution of the problem of our surplus sheep. 

To meet the requirements of the British market the export lamb must be 
marketed as a “ sucker ” direct from its mother ; this is also necessary for economic 
reasons, as this type of lamb is an unprofitable wool producer and cannot, therefore, 
be carried profitably through the spring and summer until it is older. In this 
respect it is quite unlike its crossbred mother, but from the State’s standpoint 
it is an advantage rather than a disadvantage, for it means that the export lamb 
raiser does not retain any of the young stock to carry on his operations, and hence 
the surplus in the pastoral areas must be utilised to meet the demand for breeding 
stock. 

This is also essential to minimise the severe competition in an over-supplied 
local market, because this phase of the sheep industry offers as great or greater 
financial returns than the ])roduction of Merino wool ; it is also well suited to 
our climatic conditions and at the i^ame tune it has the economic advantage that 
it provides an outlet for some of the surplus sheep in the pastoral area.s. It is hoped 
thitt it has been shown that tliis can be done with economic safety, for it will neces- 
sitate the further develo|)ment of, and increased expenditure on our farms, but, 
because of the developed state of our farms, the increased expenditure is only a 
fraction of what would be necessary if the development for this export trader had 
; td start ab initio. With the increased expenditure there would be resumed, at 
least In part, that development which had to cease in both agricultural and pastoral 
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areas with th© collapse of t}ie wool market, and thtis th© profitable disposal of our 
surplus as Export Lambs not only offers relief to the pastoralist and agriculturists 
but in its train provides profitable work for the unemployed, and so relievos a 
congested labour market. 

Summed up the position is — 

1. There is a sheep siupliLs in the State of over 800,000 for which there is 

no export market in its present form. 

2. There is an export market in the United Kingdom for lambs of a suitable 

type. 

3. New Zealand until recently obtained best prices with “ Canterbury ” 

lambs, i.G.y English Leicester x Merino crossbred lambs. 

4. This position has been successfully assailed and improved ox]:)ort lambs 

y)roduced by mating the “Canterbury” type ewes with Southdown 
rams. 

5. This tyjjo can be produced in the agricultural areas by mating the 

Southdown with the I..ong\vood Merino crossbred ewe. 

6. Western Australia has aix advantage over Eastern States comjjetitors 

in this market because our season is earlier, and the distance from 
the market shorter ; in consequence, the State is very favourably 
situated to attack t}ie market when its imx)orts are at the lowest. 

7. Because of the com])etition duo to an abundantly supplied market it 

is essential to su])ply the best quality for which the British C4)nsumer 
is y)re])ared to ]>ay. 

8. Western Australia can and must ywoduce the same tyjie, and <^arn a 

“ reputation ” for it. 

9. This will ijivolve the x)roduction of lambs of uniform and standardised 

quality, and recjuires a 8tate-wido policy with regard to the breeding 
of the Export Lamb. 

10. Results at Kosoworthy have shown that better financial returns will 

accrue to farmers working along the linos suggested. 

11. The West Australian lamb, in common with tliat of other Australian 

States, has an advantage over the New Zealand lamb with regard 
to colour, and this will bring enhanced j^rices. 

12. The economic asyiect of the industry will be improved by changing the 

character of the sheep husbandry in the agricultural districts, and 
thus directly removing the surydus from them, at t)ie .same time 
X)roviding a market for at least some of the smplus sheep in tlie pas- 
toral areas. 
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"KCX)BABBIE^ METHODS. 

A. M. Rudduck, ^^Koobabbie/^ Coorow. 

The liisl essential in the raising of fat lambs is to secure suitable mothers, i.a,, 
crossbred ewes of the right lype. For this purpose large-frame Merino ewes are 
mated with Border Leicester rams. The wether lambs are sold suckers and the 
eWe lambs retained for breeding purposes. When mating Border Leicester rams 
it is not desirable to place the full number of rams with the ewes; if this is done 
the rams run b^^ themselves and neglect the ewes. Yarding with the ewes at night 
has been tried, but the method now adopted is to introduce the rams singly; as 
each one joins the Hock another is added until the full complement is reached. Two 
per cent, of healthy, vigorous rams is sufficient. 

These crossbred ewes are mated as two-tooths with Dorset Horn, Southdown, 
or Border Leicester rams. The whole of the lambs from the above are sold as 
suckers ; the ewe lambs could probably be used to produce good mothers, but from 
a wool-producing point of view they would be undesirable to carry as ewes from 
year to y^^ar. 

Tlie 1 ceding of the ewes during the dry months is a point of great importance, 
and recei'^es due attention. They are run on natural pastures until the stubbles 
are ready. When these are finished the ewes are retunied to the grass paddocks; 
these are never eaten bare and always have some feed on them during the summer. 
Hand-feeding is resorted to while there is still plenty of natural feed. By pro- 
viding a choice of food in this way the amount of waste during the hand-feeding 
period is negligible. Hay is used supplemented bv a small quantity of oats or wheat. 
The crop is cut for hay when just past the flowering stage, and both oaten and 
wdieaten hay are used successfully. Comme cial feeding stuffs like linseed cake 
have been tried, but as hay, oats, and wheat are growui on the farm and produce 
prime lambs the use of purchased foods appears uneconomical. 

The feed is placed on the ground, not in feeders. The quantity of hay and 
grain feed depends upon the supply of dry feed remaining in the paddocks, and 
varies from to 1 lb. of hay and the same weight of oats or wheat per day. The 
period between the first rain and the advent of grass is always most diflicult for 
hand-feeding, but given a good fall of rain at the opening of the season, followed 
by showery, moist weather, some of the paddocks will carry a ewe to the acre a 
week after the first fall. The feed is then young barley-grass supplemented by the 
old dry feed. 

Oats are sown each year to supply early feed for the ewes and lambs, but 
they much prefer to be moved over fresh grass paddocks. Past ex])criences have 
proved to us that it is inadvisable to feed off w^heat crops, lest we siiould have a 
light rainfall or an early spring. Jf sucli should occur the wheal yield is reduced 
by feeding back. Here it may be mentioned that the paddocks have been liberally 
treated with superphosphate. Without this few lambs would be fattened, and 
certainly not for the early market. 

fhe lambing paddoiks each contain about 300 acres, and when the lamb" are 
dropping the flock is each morning moved to a fresh paddock, leaving behind, for 
^ day or so, those ew’es which have lambed during the previous 24 hours, after 
which they are moved to feed us good as the season permits. As far as possible 
the mothers are kept in groups of about two hundred for the convenience of larnb- 
ttmrking and to facilitate mo\dng to fresh pastures. 

When the lambs are ready for market they are taken from their mothers on 
lisllcmday morning, driven five miles that afternoon, yarded for the night, driven 
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(iight miles next day, placed in the truck by 4 o’clock, and, after a rail journey of 
152 miles, sold at Midland Junction market on Wednesday. 

Particulars of the rainfall during the growing period, the methods of mating 
and results of the marketing of lambs for the past three seasons will prove of 
interest. They are as follow: — 


RAINFALL. 


Year. 

Mch. 

A pi. 

May. 

•June. 

July. 

Aug. 

Sept. 

Oct. 

Total for 
year. 

1929 

10 

0 

373 ' 

334 

13 

1 78 

i JO 

50 I 

1,266 

1930 

114 

1 55 

55 I 

598 

2.54 

1 119 

68 ; 

82 

1,471 

1931 

1 30 

1 ' 

92 

232 1 

98 

243 

120* 

j 




* Up to 25th August. 

The first useful rains were as follows: — 

1929 — 2nd May, 1C points; 3rd May, 88 points. 

1930 — Kith April, 24 points; 18th April, 18 i)oints; 19th April, 90 points. 

Tlie splendid April rain lost much of its value owing to the long dry spell that 
followed, the balance oC April and the whole of May supplying but 57 points. 

1931 — 7th April, 47 points; 12th April, 20 points. 

Both these falls wcu’e shovv(*rs induced by thunder, and fell ov(‘r a \ery limited 
area. The season broke on 4lh May, when 138 points were disti lhuted over four 
days. June was dry — 98 points only- and cold, with heavy frosts. The feed was 
short and discoloured. 

In the respective years the ewes wei’e mated and the lambs marketed as 
1‘ollow : - ™ 

1928 — Rams joined with ewes 3(Mh Novend)er and 1st l)ecend)er. 

Lambs sold at Midland Junction, 1929: — 


— 

July 
31st. 1 

1 Aug. 

7th. 

Aug. 
14th. I 

Aug. ' 
28th. 

Sept. ' 
4th. 

j Sept. 
11th. 

Sept. 

1 18th. 

1 Sept. 
25 th. 

Number 

40 

160 

7(» 

82 

163 

175 

27 

11 

Prices ... 

29/7 

27/7 
! 25/1 

j 

24/10 

23/10 

27/4 

25/10 

20/4 

18/10 

22/4 

18/10 

18/- 

16/1 

16/10 


1929 — Rams wei'e joined with ewes .30th October and 2nd and 11th November. 


Lambs sold at Midland Junction, 1930: — 


— 

July 

2nd. 

July 

16th. 

July 

23rd. 


Aug. 

0th. 

Ang. 

13th. 

Aug. 

27th. 

Sept. 

10th. 

Sept. 

24th. 

Number ... 

80 

160 

125 

160 

234 

236 

60 

80 

39 

Prices 

22/4 
i 21/4 

20/4 

18/1 

18/7 

18/1 

15/7 

14/10 

20/1 

18/1 

17/1 

17/10 

16/4 

14/4 

14/7 

1.3/10 

16/7 

16/1 

14,.'- j 

12/10 

10/10 


{Some of the lambs each year were first cross, /.c., the progeny of Border 
Iieicester rams from Merino ewes.) 
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1930 — Rams were joined with ewes as follows: — 

Flock A — 300 crossbred ew^es — 

1st November — 6 Southdown rams. 

Flock B — 760 crossbred ewes — 

1st November — 7 Dorset Horn rams. 

16th November — 3 Border Leicester rams. 

17th November — 6 Dorset Horn rams. 

The matirifi: procedure in connection with the ewes to be joined with Dorset 
Horn rams wms adopted because it has been found that with that breed, if too 

many rams are placed with the ewes at the beginning of the mating season, there 

are not enough ewes to go round and then the rams fight and disable themselves, 
sometimes permanently. 

The dates hereunder on which the lambs were born in 193J may be of interest. 
The figures represent the lambs counted each day, and are approximately 
correct : — 

March 31—2. 

April 2nd, 2; 3rd, 1; 6th, 5; 7th, 2; 8th, 16; 9th, 8; 10th, 6; 11th, 7; 
12th. 11; 13th, 10; 14th, 22; 15th, 23: 16th, 23; 17th, 44; 18th, 43; 19th, 40; 

20th, 90; 21st, 56; 22nd 80; 23rd, 61; 24th, 44; 25th, 40; 26th, 30; 27th, 45; 

28th, 30; 29th, 30: 30th, 12. 

May from 1st to 8th, 91; from 9th to 19th, 61; from 20th to 29th, 32. 

The balance were dropped in June and July. 

For the present season 1,060 crossbred e ves were mated. From these 1,051 
lambs were marked. Some lambs died at birth; foxes killed others. About 50 
ewes were not in lamb. Three ewes died through lambing troubles. Tw^o ewes 
died later in the season from an unknown cause. Thus the loss from 1st November 
to 30th June-eight months — was 5 ewes 


The lambs were sold at Midland Junction, 1931 — 


— 

July 8th. 

July 15tb. 

July 22nd. 

July 29th. 

Aug. 5th. 

Aug. 19th. 

Aug. 26th. 

Number ... 

80 

117 

180 

180 

162 

132 

152 

Prices ... ^ 

15/4 

14/10 

16/10 

15/7 

15/1 

15/- 

15/10 

14/10 

1 

16/4 

16/7 

14/- 

13/10 

15/4 

14/10 


The consignments sold on the 8th and 22nd July were stained in the trucks, 
and it is estimated that, because of this, the prices realised were reduced by Is. to 
Is. 6d. per head, and this was a direct loss to the producer. Since that time tar- 
paulins have been secured each week to protect the lambs. 

Our toperience to date is that the lamb sired by the Dorset Horn ram matures 
about two weeks earlier than those .sired by other breeds. Lambs have been sold 
at. ten weeks, but twelve weeks is about the average age of marketing. Twin 
lambs, unless the mother has a heavy flow of milk, mature later than single lambs. 
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THE EXPORT FLOCK AND ITS CARE. 

W. (j. BuR(iES, ^‘Tipperary/’ Burj^es Siding. 

Having first obtained the right type of ewe, and that must; in rny opinion, be 
the progeny of the Longwool British-bred ram from a large-framed Merino ewe, 
the next thing to consider is the mating and feeding. 

Ewes should always be kept in good healthy strong condition, and about ten 
days before mating should be given some fresh, good pasture and kept in good 
order during the mating period. I would suggest not more than 250 in each flock, 
and first put in, say, four rams and follow on in 14 days’ time with the balance; 
2 V 2 to 3 per cent, will be found the best percentage of rams to be used. This will 
get a more even drop than using a small number of rams. Only use one breed of 
ram to each flock (it is sometimes advisable to put in a vigorous worker like the 
Dorset Horn towards the end of the period to ensure all ewes being in lamb). 
Should any of the rams be falling away, take out and feed up for a few days and 
then put back again. This will often save the loss of a ram later on. Keep rams 
in from 10 to 12 weeks. Shear and dip rams early; also di|) ewes at h'ast one 
month before mating. 

A month before lambing (this entirely depends on the season) ewes want 
extra feed, and at this ])eriod care should be taken that they do not lose condition. 
If the ewe at this period is allowed to fall a^way it will have a detrimental effect 
on the future lamb. Crutch ewes at least one month before lambing. 

During dry weather the ewes may be fed on the ground, taking care that the 
fodder is distributed on a fresh place each day and the more grass it is [)ut on the 
better. It will be found that, if this is carried out, feeding dry oats will be the 
most economical. Starting early, -lozs. per day will keej) the ewes in e\('ellent order. 
Wheaton or oaten liay (the hay should not be from fallow) are useful fodders, but 
there is always a little waste from hay. 

The worst period to feed is after rain. Here feeding on the ground is waste- 
ful and I suggest bag feeders as the most economical, giving the ewes from % to 
1 lb. of chaff and 6 to 8 ozs. of oats added. 

Care must be taken to see that tlie Avhole of the flock can get its proper share 
of the ration. The objection to automatic feeders is that they afford special oppor- 
tunities for the stronger ewts to get too much feed at the expense of the weaker 
sheep, which get tired of ('omiiig along and failing to get their ration. Fui’tlier, 
the lambs get badly box(*d and trouble generally occurs. 

Silage is most useful mixed with a little chaff or oats, but 1 cannot advise put- 
ting up expensive silos at this period. If the ewes are kept strong by feeding be- 
fore the wet weather comes along little trouble may be exf)ected when the rains 
come. 

During lambing the evwes should have attention first thing in the moniing and 
last thing at night. This will repay a man’s time over and over again in the saving 
of mothers and lambs. 

The lamb having been dropped, mark every three weeks. When yarding for 
this purpose be careful to leave all young lambs behind in the paddock. 

Draft all dry ewes when lambing is finished. They are eating your best feed, 
which the mothers require, and further, often get too fat and do not get in lamb 
the following year. I consider it a good plan to sell the older dry ewes to the 
butcher. 

From now on the ewes and lambs should be kept on the best of pastures, and 
must not receive a check in any way. Growing oats is of very great assistance; 



354 JOURNAL OF AGmCULfUfiE, { Skfc., 1031. 

pasture should, however, be available. It is advisable not to have the crops on 
too wet land, otherwise in cold frosty weather the lambs may get sore-footed, which 
would easily throw them back a fortnight. 

When the lambs are fit to market, draft off from the mothers j the lambs can 
then be hand-picked without undue knocking about. Great care must be taken 
in not grabbing the wool or legs, otherwise bruises will result. It will generally 
be found that about 30 per cent, of the lambs will be ready at one time. To save* 
,your best feed it is advisable to take off the mothers of the laml)s sold. This can 
be done by putting the ewes in a small field near the drafting yard. The mother 
will make back to the yard and then can be run off. To make sure no error 
has been made, place the ewes with lambs in one field and the other lot in an ad- 
joining field, and, if there are a few on the wrong side, they can easily he found 
the next morning. 

One of the greatest mistakes most of us make is overstocking. It should be 
realised that it is much better to have two first-quality lambs than three medium 
ones. It is also a bad proposition to fatten a number of wethers on your stubbles 
and starve the prospective mother. 

Summed up, the position is: — 

1. Get a good crossbred ewe; 

2. Use only one breed of ram in each flock ; 

3. Keep ewes in strong, healthy condition; 

4. Flush with good feed just before mating; 

5. Ijook lip ewes morning and evening during lambing; 

(). Feed well after lambing; 

7. Grow oats and other suitable pastures; and 

8. Handle lambs carefully during marketing. 
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IN QUEST OF THE EARLY ^SWANDOWN^ LAMB. 

E. H. B. Lefroy^ ‘‘Cranmore Park/’ Walebing. 

This is such a new country with so many problems to face, and there has been 
so little time for really thorough investigation by anyone, that no greater harm 
could be done than by attempting to dogmatize. All that can be done safely is to 
say: ^‘These are the things 1 have seen, these are the places I have seen them, 
such are the conditions under which these things were seen and such are, to me, 
the apparent results.^^ 

A trap into which all of us who have spent our time on the land are liable 
to fall is that we imagine we know, whilst really we only think we know. 
The circumference inside which most of us work and think and observe 
is necessarily a small one, so that if, after many years of experience in one 
small circle we become arrogant in our opinions and in- our attitude towards 
the expressed opinions of others, perhaps we may be forgiven by those who are 
broadminded enougli to make allowances. And when 1 accede to a request to 
write this little aidiele let it be understood that 1 merely set out to state some 
of the results of my own experiences and the experiences of those with whom I 
have come in contact under Western Australian conditions, ]>articularly in the 
Moora District, during the last 22 years. 

It is desired that this contribution should touch on the subject of a rational 
sheep policy for adoption by the Agricultural and Southern areas of Western 
Australia, with a view to the best interests of the State and of the industry. 
There is great scope for such a subject, and much more ground needs to be covered 
than such an article as this could hope to deal with adetjuately. 

So far as the sheep industry in Western Australia is concenied, certain things 
seem pretty definite: 

(1.) We are faced with an alarming surplus sheep problem. 

(2.) Development in both the Pastoral and Agricultural Areas to enable the 
State to carry more sheep has stop}>ed dead, and any early increase in our sheep- 
carrying capacity seems improbable. 

(3.) It appears unlikely that breeding sheep in our farming areas for wool 
and for the local mutton market only will be profiUible in that future winch we 
are able to visualize. 

(4.) There is a market for lambs of the RIGHT QUAIJTV in London. 

(5.) The competition on the world’s market for lambs is becoming fierce and 
increasingly so. 

(6.) Western Australia has a special advantage over other lamb exporting 
countries, owing to the time of year our lamb season occurs, provided we send 
our lambs away early. 

(7.) Under proper management (breeding and feeding) our farmers can 
produce the lamb London favours. 

(8.) The favoured lamb is of the Downs Cross. 

(9.) The pre-eminently favoured lamb for Australian export is the product 
of a Southdown ram from a ewe of the Longwool-Merino type. 

Although our experience is not by any means so extensive as we might like 
in connection with the Southdown crossbred lamb, we have data which encourages 
us to believe we can made a success of the production of this ideal lamb. There 
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is i*eason to hope that Western Australia can produce this type of lamb, and that 
a reputation for quality can be achieved with it. So as to secure the full advan- 
tages of such a reputation, if the anticipations be realised, the special type should 
have a distinctive mark or brand, for which the name ^^Swandown^^ is suggested. 

Thoug'li Smithfield (London) places the Southdown cross lamb on the top, 
and the best lambs from Australia and New Zealand are of that cross, it is not 
safe to assert definitely that Western Australia will make her greatest success 
in lamb breeding as the result of using the Southdown, even though an endeavour 
is being made to produce the best and compete successfully with other countries. 

The ‘ ‘ Swaiidown. ” 


Southdowa-Border Leicester-Merino. 

Tipperary, 1931. 

It must be pointed out, however, that since the competition in this trade will 
inevitably be so great, nothing but the best will help us much. The best will 
always find a market. 

Now we do know about the Southdown that he is slower in reaching the 
export age than several other breeds, and amongst these breeds of quicker maturity 
is the Dorset Horn particularly. Further, the experience of some breeders indi- 
cate that the Southdown ram is not so prolific as that of s^)me other breeds. 
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The experience of Mr. C. L. E. Orton, of ‘‘Petworth Park,’’ Moora, has been 
much in favour of the Southdown ram as a sire of fat lambs. Mr. Orton has been 
a careful and successful breeder of fat lambs for over 20 years at his property, 
^‘Petworth Park,” and he has experimented with a number of English breeds of 
rams. Although he readily admits the Southdown is slower in maturity than 
several of the other breeds, he quite definitely places this ram in the first place. 
He has found him particularly vigorous and prolific. A larger percentage of 
exportable lambs are obtainerl from his drop than from any other breed. In 
fact, as one who has had the opportunity of making special inquiries at Smith- 
field and one who has a good knowledge of English recjuirements and English 
sheep breeding practices; Mr. Orton, for the purpose of breeding his own lambs 
for the Smithfield market, is a straight-out and convinced Southdown man. So 
much so that arrangements have been made by him for the importation of stud 
ewes and rams of the breed for use on ‘^Petworth Park.” 

My own visit to Smithfield left no room for doubt as to the importance of 
the Southdown. So it is hoped the Southdown will be given every chance to |)rovc 
his worth in Western Australia. 

There can be no doubt about the advisability of commencing early with the 
export of lambs from Western Australia, and bound up with this is the debated 
([uestion of Early or Late lambing. In view of the value of the Southdown as a 
sire of export lambs, and as this breed matures more slowly than the Dorset Horn 
this matter is of j)articular interest. There are two schools of thought about this 
matter; there is the Early school — those who advocate that the lambs should be 
dropped, say, from the middle of Marcli to the be^ginning of May, and the Later 
school — who believe that lambing should be delayed until May or June, when there 
is every probability that there will be green feed for the lambing ewes. Of this, 
like many other matters, it may be said that both are right sometimes. It depends 
entirely upon circumstances. 

My belief is that n definite i)eriod for lambing sliould be fixed to suit tho 
circumstanc(^s. 1 'roper provision should be made for a successful lambing 
at the time decided upt)n as being the most suitable. Some of our most successful 
breeders are mating early in November. Usually the result from mating at that 
time would be that the bulk of the lambs drop between the middle and the end 
of April. Queer things do certainly happen at times, sometimes not easily 
accounted for, and, in consequence, there can be no certainty as to how quickly 
ewes will become in lamb. In making statements as to how long it will be before 
lambs will drop after mating we are necessarily guided by the rules whi(ih govern 
such cases, and which are founded upon probabilities. The exception has annoy- 
ing habits at times. 

To begin with, no farmer who hopes to make a success of export lamb pro- 
duction can do other than handle the stock on his farm on rational and conserva- 
tive lines. His sheep must at all times have siifTieient feed of some kind. Suit- 
able water, even though it may be a little salty, is essential. 

With regard to lambing dates, the circumstances now being discussed seem to 
demand that, for maximum results, the earlier lambing should be ado|)ted. It is 
advisable that advantage be taken of the better prices obtainable in London for 
the lambs exported in the early part of the season, and, therefore, provided breed- 
ers are prepared and able to make the necessary provision of feed for their ewes, 
I have no hesitation in recommending the earlier lambing produced by mating, 
say, from 10th to 15th November. 
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For Early Lambing.— Preparations should be well in hand before lambing 
eommenees. Crutching should have been carried out and feeding to supplement 
the natural grazing already commeneed. 

To successfully carry out early lambings it will be found necessary on most 
farms to provide some feed other than the natural pasture for the use of the 
ewes when lambing. Where there is good oat stubble with some good dry clover 
it may not be necessary to supplement this with other feed, but it nearly always 
pays to do so. 

As to how to feed the ewes most successfully and most economically is a 
very open question. It probably would be true to say there is ho best way. So 
much depends upon circumstances, what feed the farmer can most economically 
grow, whether it is a g^ood season, whether he has much old natural feedl, etc. 
But let it be assumed that the conditions are those of an average farm inside the 
typical fat lamb raising areas, say, the 15 to 20 inch rainfall country; the farm 
has not beem overstocked; that there is fair old natural feed on the ground, and that 
there is also on hand some green chaff from hay cut in the flowering stage, and 
not from a rank crop. My experience is that chaff cut short from either wheaten 
or oaten hay of suitable variety (^‘BtirPs Early oats and “Baroota/^ wheat) will 
make excellent sheep feed. No doubt others have found other varieties equally 
suitable and prefer them. 

It can also be reasonably assumed that most farmers, in addition to produc- 
ing chaff, can even more easily make provision for a supply of grain for their 
sheep. An economical method of storing oats is in bins to hold, say, 500 to 
1,000 bags. 

Chaff and oats are natural and economically j) reduced feeds under the com- 
monest conditions in Western Australia. There is, of course, silage, and some 
can grow peas successfully, and again, in some places lucerne has a place to fill. 
Perhaps someone else will tell us about those things. The majority of farmers 
have not reached that stage yet. Nor can the comments of the lupin enthusiasts 
be ignored. Lupins, too, appear on the horizon but have yet to arrive, so far as 
most of our farms and many of our farming districts are concerned. For the 
present let us make the best of what we have, while seeking always for something 
better. Chaff and oats are within the reach of most fanners. 

Oats appear to have special virtue as sheep feed. It gives the sheep ^*kiek^^ 
and strength, and seems to provide a great deal of what mere chaff or other dry 
feed lacks. The sheep may not look any the better for having oats at the time of 
feeding, in fact a lot of bulky stuff is often deceptive as it makes the sheep look 
full, whereas a smaller but more nutritious ration containing oats may not show 
tb© sheej) to the same advantage. The great benefit is seen after the rains come 
and the sheei> get on to the green feed. Diluted with good chaff, oats make a 
good ration. It is economical and gives satisfactory results. I have been told 
that oats are not nearly so good as potatoes, onions, lucerne, linseed and what not. 
That is all right, perhaps, if you have money with which to buy luxuries, but 
we are trying to make the best of what we can reasonably grow. 

What quantity per day should the ration of chaff and oats consist of? The 
best reply to that is to see what your ewes require to keep them well. It would 
'be foolish to lay down a definite amount. It may be suggested, however, if the 
ewes w still in nice condition and if there is still a fair amount of bulky dry 
Aaturatfeed, that a half pound of oats per day and a quarter pound of chaff, will 
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probably suffice. This is not merely a guess. If there is no dry feed, more chaff 
will probably be needed. For more generous feeding add more oats. If short 
of oats even a quarter pound with the quarter pound chaff is a great lielp. The 
last issue of the Journal of Agriculture had some helpful figures on the subject 
of feeding and included the use of silage. 

Long hay, cut green and fed on the ground or in racks, is the menu provided 
by some farmers for their sheep. It certainly saves a lot of chaffcutting, but 
I am inclined to believe is the line of least resistance and lesser results. Although 
it is by no means an uncommon practice and appears to be preferred by some 
people, we do not give this method pride of place. That is probably a matter 
of opinion and not a matter of the greatest importance. Both methods have their 
advantages and their disadvantages. 1 do not not recommend aut()mati(^ sheep 
feeders. 

If using feeding troughs for the chaff and oats the usual way is to erect two 
parallel rows of posts, say 10 inches high, and about 16 feet apart in the rows. 
Bore a hole near the top and run wires through to hold bagging. Split old corn- 
sacks or sound super bags longways and sew together, thread the wire through 
the edge of the bagging. Make a sharp point on the wire so as to thread easily. 
The feeder should touch the ground so as to take the weight and save wear. Allow 
one foot in length for each ewe, i.e., 100 ewes per 100 feet of feeder. They don’t 
take long to erect. Keoi) a needle and some hay bands at each feeder foi’ a stitch 
in time. 

Jarrah seconds 9x2 for bottoms and 9 x IV 2 for sides, in lengths up to nboiit 
10 or 12 feet make fine permanent feeders, it is a good plan to fasten hoo}) iron 
around the ends of these with screws. 

As to how long before lambing should the feeding commence, and liovv long 
after rain should it be continued, must be decided by circumstances. There arc 
some seasons, when rain comes early aind is followed uj), when feeding is not 
necessary. Unfortunately this is not often under Western Australian conditions. 
But although nature has given us a long dry summer we are blessed with con- 
ditions that make the provision of some artificial feed relatively easy and prac- 
tically assured. It is the rarest event for the safer parts of our agricidtura! 
country to experience a really dry winter and spring. We know, almost for 
certain, that the conditions will be droughty in Mandi and April and often into 
early May. But in the methods indicated we have means wdiereby provision for 
this can be quite well airanged and thus make it possible to have the lambs well 
on their feet by the time natural green feed is available. These provisions it 
seems must form an important and accepted part of any successful system of 
sheep keeping that may be evolved. 

This article does not set out to give the last word in anything. There is much 
to be learned by all of us. It is only by the dissemination of the results of our 
reactions to experiences that the sum of general and useful knowledge can be 
added to. It is, however, hoped that the contribution of this mite may be at least 
of some help to those who have been less fortunate in their opportunities for first- 
hand observations. 
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CONFORMATION AND TYPE OF EXPORT LAMB- 

Hugh McCalltjm, 

Sheep and Wool Inspector. 

The fact that the Merino ewe is the foundation of the fat-lamb industry in 
Western Australia cannot be overlooked, and to make a success of lamb-breeding 
for the export trade special attention should be given to the selection of the parent 
ewe. Uneven, nondescript flocks cannot produce the uniforin type of lamb the 
trade demands. The dock to be used for lamb production should consist of ewes 
of sound constitution, plain bodied, of big girth, flat withers, well-sprung ribs, 
and with plenty of depth through from shoulder to shoulder, presenting an appear- 
ance of symmetrical proportion and good confonnation. Ewes which develop a 
good milk supply should be marked and those which fail in this respect culled out 
of the breeding flock. 

From a good flock of Merino ewes, by judicious mating to pure-bred British 
Longwool rams — as recommended by the Department — can be produced good type 
half-bred ewes. These should be carefully culled and only the best retained for 
breeding purposes. All half-bred male progeny must be fattened and killed. Half- 
bred ewes, unlike pure bred, rarely, if ever, possess all that is characteristic of the 
parent flock. Generally, however, the ewes of the best conformation produce the 
best wool and the most desirable lambs. 

All breeds of British Longwool rams, when mated to the Merino ewe, produce 
lambs which show characteristics distinguishing one cross from another. The Bor- 
der-Leicester is a long-bodied lamb, good in conformation, rather leggy but with 
good hind(iuarters and shoulder, of big girth with deep and well-lbrmed chest. 
The Lincoln lamb on the whole is the most regular in outline, with wide shoulders 
and deep wide chest. The Leicester is short of body with good hindquarters, but 
the forequarters and brisket are not so prominent as in the Border Leicester or 
Lincoln. The Romney Marsh is of large depth of body, shoulders wide, and the 
half-bred 'shows an improvement in the flesh on the back and ribs. 

The use of the Romney Marsh ram is recommended in wet, marshy areas as 
this breed is very resistant to foot-rot and fluke. 

By mating the selected half-bred ewes to the Southdown, Shropshire or Dorset 
Horn rams, the lambs produced will be earlier maturing than the half-bred, (liven 
satisfactory conditions these lambs quickly develop and when dressed present the 
small-boned, plump, meaty carcase so necessary to meet the demand of the British 
consumer. 


SELECTION OF BRITISH BREED RAMS. 

(Quality lambs can only be produced by mating the ewes to sires of pure blood. 
Bams of doubtful bn^eding must be avoided as an undesirable sire cannot be ex- 
pected to throw 'satisfactory lambs. The following are the main points to be con- 
sidered when judging the quality of sires of the various breeds:— 

Border Leicester . — This is a rather leggy sheep with a long barrel-like body, 
of straight underline and has a stately carriage. This breed has given ample proof 
of its ability to thrive on a wide variety of pastures under differing climatic con- 
ditions, and in these respects it is, perhaps, a more versatile sheep than its long- 
woolled fellows. 

; I|ead.— Hornless, fairly long with a wide forehead, slightly Roman nose and 
dark nostrils. 
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Neek. — Of medium length, muscular, tapering evenly from the head and well 
sef in at the shoulders! 

Shoulder. — Wide and deep. 

Wither. — Smooth and well rounded. 

Chest. — Very full, prominent brisket, denoting plenty of heart room. 

Back. — Very broad and straight and long with ribs well rounded. 

Hindquarters. — Bump round and meaty, hips wide and level with moderate 
flank. 

Leg’S. — Clean and covered with white hair, the hoofs are black. 

Covering. — Good length of staple, showing character and lustre and an absence 
of bare skin. Average counts 46s. Merino-Border Leicester counts 50-56s. 


Lincoln. — A large bodied sheep which grows the strongest and heaviest fleece 
of all British sheep. 

Head. — Hornless, massive with deep jaw, clean white face, dark muzzle and 
a wide-covered forehead, prominent foreloc'k. 

Neck. — Of medium length, thick at the base and well set in at shoulders. 

Shoulder. — AVide and large. 

Chest. — Wide and fairly deep. 

AVither. — AVell arched and roomy. 

Back. — Fleshy and fairly long with well sprung ribs. 

Hindquarters. — Broad and fleshy, hips wide and level and full flank. 

Legs. — Large boned with flat knees and strong black hoofs. 

Covering, — Fleece shows character and lustre, is long in staple and very heavy. 
Average counts, 32s.-36s. Merino Cross counts, 46s.-5()s. 

English Leicester. — A rather leggy large-framed sheep wliich matures early 
and fattens rapidly. 

Head. — Hornless, rather small, black muzzle, clean white face with cap of wool 
on forehead. 

Neck. — Short in length, slightly arched and muscular. 

Shoulder. — Broad, full ^id very fleshy. 

Wither. — Level with back and fairly broad. 

Back. — Fairly long and broad with a fleshy loin and cask-like ri))s. 

Hindquarters. — The rump is prominent, hips fairly wide and rather small 
flank. 

Legs. — Long and wide apart with large black hoofs. 

Covering. — Fleece of good length and lustrous and there is an absence of bare 
skin. Average counts, 40s. Merino Cross counts, 46s.-50s. 

The Eomney Marsh. — This is a lai’ge-framed sheep, and is veiy pojuilar in wet, 
low-lying areas on account of its ability to resist foot-rot and fluke, which diseases 
are usually common to such localities. 

Head. — ^Hornless, level between the ears, black muzzle, clean white face and 
a forelock of wool. 

Neck. — ^Very short, strong and thick. 

Shoulder. — ^AA^ide, large and fleshy. 

Chest — Fairly wide and deep. 

Wither.^ — Well rounded and level with the back. 

Back. — Straight and broad, ribs well-sprung and loin flat and meaty. 

Hindquarters. — Rump well rounded and heavy, hips wide apart and flank 
f airly bro^. 
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Legs. — Short and big boned. 

Covering. — Dense and of even quality. The cross with the Merino produces 
an excellent fleece. Average counts, 46s.-50s. Merino Cross, 56s.-58s. 

Southdown. — A small-boned sheep which is very hardy and a good travellei'. 
It yields mutton of excellent quality. 

Head. — Hornless and level between the ears with a full, short face and short 
wool covering the forehead. 

Neck. — Short, thick and fleshy, tapering slightly towards the head. 

Shoulder. — Well set up, large and fleshy. 

Chest. — Very deep and wide. 

Wither. — Smooth and slightly arched. 

Back. — Level and broad with a Avide flat loin, well covered with firm flesh, 
ribs wide and well sprung. 

Hindquarters. — Very deep and weighty with wide roomy hips and full flank. 

Legs. — Rather short and wide apart, hoofs black. 

Covering. — Of fine quality and densely eovfering the Avhole body down to the 
hocks and knees. Average counts, 54-56s. 

ShropMre~A medium-sized sheep noted for hardiness of constitution, ten- 
dency to early maturing, and adaptability of varying soils and climates. 

Head. — ^Hornless, black muzzle, .short face with broad forehead covered with 
wool. 

Neck. — Rather short hut thick and muscular. 

Shoulder. — Large and fleshy. 

Chest. — Very full and deep. 

Wither. — Wide and rounded. 

Back.— Broad and straight, loin wide, ribs well-sprung and very dee}) down the 
sides. 

Hindquarters.— Rump well rounded and fleshy, hips broad and full flank. 

Legs.-— Short, stout and widely placed, covered to knees and hocks with dark 
soft hair, hoofs black. 

Covering. — Dense and of medium strength. Dark hairs sometim(?s show in the 
fleece, but this is most undesirable. Average counts, 50s. to 5fis. 

Dorset Horn. — A large-bodied, hardy active sheep of vigorou.s constitution. 
Its prolificacy has brought the breed into great prominence, standing, perhaps, 
hhead of all others in this respect. Both ewes and rams have massive horns Avhich 
resemble those of a Merino ram, but are larger and not so deeply corrugated. 

Head.— Massive, spiral horns, top knot of wool, the face is long and very 
broad with a rounded bold muzzle and pink nose and lips. 

Neck. — Short, thick and fleshy. 

Shoulder. — Strong, plenty of depth and good forearm. 

Chest. — Broad and deep, a prominent brisket, denoting plenty of heart room. 

Back.— Long, broad and fleshy with good loin and well-sprung ribs. 

Hindquarters. — The hips are wide and smooth and the rump Avell developed 
and rounded. 

Legs. — Longer and stouter than those of the Southdown, giving a rather heavy 
appearance, and are covered with white hair. 

Covering. — The wool is rather fine and fairly long in the staple and is chalky 
white in colour, being free from grey or black straggling fibres. Average counts, 
50 s.-56b. 
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GRAZING CROPS FOR LAMBING EWES. 

1. TuOiNrAH, Superintendent of Wheat Farms. 

With the deeline in wheat and wool priees the prospeets of lajnl) export liave 
boeoine more ])ronnsin^‘, and, in eonse<juenee, the wlieat ^?*owei' will he attraeted 
in this direction. 

One of the most ini]:)ortant factors connected with the production of export 
lambs is a supply of succulent feed for the ewes when lamhing. If advantage is 
to be taken of th(‘ most favourable period of the market for Western Australia 
tile lambs intended for export should he dropped early in l\Iay. Fuder normal 
conditions i)revailing at this time tlie natural feed in the Wheat Belt is dry, and 
may also be scanty, and green feed is not usually plentiful until late in June. 
These natural disadvantages can be overcome very lai‘g(‘ly by tlie growlli and 
cultivation of those foddei* crops suitable for our conditions: those ada|)ted to 
Wheat Belt conditions atid suitable foi this purpose are oats, barley, and rye, 
and, to a lesser extent, rape and lucerne. Of these, for Western Australian con- 
ditions. oats should undoubtedly he given pride of place, for it is easily grown, 
is hardy, can he grazed at all stages, and even when it is nearly mature it will 
make excellent hay; when mature its grain is one of the best coiu'ent rates t‘or 
sheej), cattle and hoT’ses. Even the oat stubble, after tin* grain lias been removed, 
is of value and provides excellent pastures for sheep. 

'fliere are many Narieties of oats, the best known of which are “Algeiaan,’’ 
“Lachlan,” “Ouyra,” “Ruakura,” “Afulga,” and “Burt’s Early." Each of these is 
of special value under a c(»rtain set of conditions, and, for the i>articular purpos(^ 
of supplying early grazing for the lambing flock “Alulga” and “Burt’s Early" are 
at the head of the list, followed by the others in the following order, which is also 
the order of their maturity — “Giiyra," “Lachlan,” “Ruakura," and “Algerian.” 
All are suitable for grazing, but “Alulga" and “Burt's Early," because of theii' 
(juick habit of gi’owth. •will be fit for grazing a month or six veeks before “Al- 
genan.” The growing oat crop ean be fed off several times, and Hum left for 
hay or to come to maturity for grain. It can he utilised to supplement by grazing 
the pasture if scanty during the late summer and autumn. Oats can be successfully 
grown on a vai’iety of soils, from a poor clay or light sandy soil to rich (day oi* 
loam. The best lesults will, however, be obtained on a free-working, well-draiued 
loam. 

Ifarley, like oats, is an excellent eaidy gi-azing crop. Tlic most snita!)le early 
varieties are “Cape" and “Skinless,^’ the former being the hardier. At one tinu* 
barley, because of ils (lumker growth than the varieties of oats then \u cultivatioji, 
was considered superior to oats for early grazing, but since the development of 
”Alulga” and “Burt’s Early” oats it has this advantage no longer. On a wheat 
farm barley has the disadvantage that the grain from self-sown plants is likely 
to get mixed with the grain of the succeeding wheat crops, with a resulting 
^‘dockage,” as millers do not like an admixture of barley with their wheat. Neither 
is barley nor rye a suitable change crop with wheat, as each is just as subject to 
^‘Take-all” as is that plant. 

Rye is not nearly as suitable as oats for either hay or grain. It is, however, 
useful in that it is particularly hardy and gi'ows well on soils altogether too poor 
for the production of fodder crops of either of the others. It, therefore, has a 
special value as a grazing crop on sandplain country. 
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The preparation of the soil is the same for oats, barley, or rye. For crops 

intended to be used for early grazin^j: it is necessary that the land be fallowed so 

that they can be planted early to be in readiness for the early rains, and at the 
same time take advantage of the plant food made available, and also of the stored 
moisture conserved by the fallowing. The land should be ploughed during the 
preceding winter, and cultivated to destroy weed growth and maintain a mulch 
throughout the fallowing period. As the maintenance of the mulch is of the utmost 
importance, special attention must be paid to this feature of the fallowing process 
during the summer months. Usually the best implement for maintaining this 
mulch is a springtyned implement working at a depth of 2 to 2^/2 inches in the 
spring and shallower as seeding time is approached. After light rains, working 
with the harrows will probably be sulTicient to restore the mulch. It must be 
remembered that the harrowed land sets more readily after subsequent showers. 

The seed should be sown in the usual way with the seed drill at the rate of 

1 bushel per acre, and, for early grazing purposes, at the end of March (U* the 

beginning of April. Superi)hosphate should be applied at the same time, and as 
liberally as circumstances will permit, say, from 80 to 150 11). per ac7*e, the higher 
rates being for the lighter land. 

The sheep can be put on the croi>s at any time after there is sufficient for 
them to graze, but it is not advisable to pasture the sheep on the cultivated land 
when veiy wet. 

As a grazing crop Rape has few oiiuals under suitable cojiditioiis. It has a 
high feeding value very similar to laicerne, is a rapid grower, can be fed off at 
any time, and, after being fed ofl’, will grow again until the end of spring, when 
it comes into ilower. A good crop will eaiTy 10 ewes and their lambs to the m-re, 
and fatten the latter to prime condition. In the early summer it is subject to 
aphis attack when, because of the smell, it becomes objectionable, though sluM?p 
will eat it readily. It will grow on a variety of soils, but on the lighter soils, 
particularly if uiifallowed, it is apt to be dwarfed and unsatisfactory. It is not 
very drought resistant, and in many parts of this State it has not proved a very 
reliable crop. It is, therefore, advisable to sow it with oats so that, if the I'ape 
tails, the growth of the oats will ensure that the prepared land will not be wasted. 
In this State an early autunin start is essential, and this necessitates fallowing 
and early sowing in March. From 3 to 4 lb. per acre is quite sufficient when sown 
cdone. When sown with oats 1 ^4 jb. is suggested with 20 to 30 Jh. of oats. Su])er- 
))hosphate at the usual rale should be applied. 

When mixed with oats, rape can be sown through the seed bo.': of the ordin- 
ary wheat drill, but when sown alone this is impossible without special seed cups, 
owing to the small size of the seed. In the absence of these sp«*cial cups it can 
be mixed and sown with the superphosphate. The mixing should not be done for 
longer than 24 hours prior to sowing. 

There is some danger of the stock becoming bloated when first turned on to 
i-ape. This risk is lessened when mixed with oats, and (o lessen it, it is also 
]>ractice to mix wliite mustard with the rape seed in the proj)ortion of 1 to 4. 
It is advisable to accustom the stock gradually to this crop, and never to put 
them on it for tlie first few times when hungry and empty. 

Lucerne, except in the extreme Southern part, cannot be grown readily and 
successfully other than in favoured locations. Because of its semi- permanent 
character once established it is always ready to take advantage of every shower 
and provide green picking or luxuriant grazing or hay according to the extent 
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of the rain. Because of this, coupled with its high feeding value, it is the ^‘Queen 
of Fodder Plants.’^ Despite its lack of suitability under general conditions it is 
worth while to search for any special location on the holding to see if, with care, 
five to 10 a(Tes, or even less, cannot be grown. Biiefly, the requirements for suc- 
cess are that the land be well [)repared, sometimes in advance of sowing, and 
freed from weed growth, in its young state weeds are so detrimental to success 
that the necessity for controlling them will determine when this crop be sown. 
If the conditions are such that the weeds can be controlled with autumn sowing, 
then this is preferable, particularly in warm locations. Under cold or wet con- 
ditions sj)ring solving is advisa])le, and also when the ground is very weedy, as 
this affords an opportunity for the weed seeds to germinate, and the resulting 
jdant to be destroyed. The rate of seeding for grazing puri>oses is from 2 V 2 t^> 
5 lb. per aci*e, and the depth of sowing about half jan inch in the autumn and 
one inch in the spring. A lilx^ral dressing of superphosphate should be applied 
at the same time. Those interested in the cultivation of lucerne will find it ver\^ 
fully dealt with in Bulletin No. 149. 

The facilities which are available for cultivation on the wheat farm are of 
great assistance in connection with the production of grazing (-rops for the 
lambing ewe. The general farming practice will, however, need to be modified 
and organised to meet the altered reijuirements. The area devoted to the gi'owiiig 
of wheat for grain will require to be less and the cropping I’otation will require 
to provide for the inclusion of the fodder crops most suitable for particular con- 
ditions. It will })e an added advantage if the fodder cro])s are such that, in addi- 
tioti to providing for early green feed for the lambing cAves, they will also help 
to increase the yield per acr(' of the wheat crop. Oats and rape are useful in 
this connection in that these cro]>s are practically immune to the diseases “Take- 
fdl” and ^^Flag Smut,” which are present throughout the Wheat Belt, and in some 
districts have assumed siudi serious pro])ortions. The only satisfactoiy control 
measures for these diseases are those which ])rovide for the stafving oui of the 
(iisease by keeping the ground fna* of eroj)s suscejdible to it. 'this, however, 
does not ])roliil)it the planting of such crops as are immune or resistant to ihem. 
(h’ops like oats and rape ar(‘ immune, and are, therefore, of siaudal value to the 
wheat grower, in tluit by tlieir aid the disease is controlled by cro|>|)ing methods 
which are profitable and of benefit to the succeeding cro]). Barhy is not useful 
in this resj)ect as it is also susceptible to “Take-all” and some other wiieat diseases. 

Rape has an additional advantage in that it lias a strong deep root system 
which enables it to iitilisv' the ])lant food in the subsoil, much of which, after the 
plant above the surface lias been fed off, is made available to succeeding ciops. 
Its deep tap root also acts as a natural siibsoiler and improves the drainage of 
the soils in which it is gT*owing. 

The groAving of grazing crops is, therefore, of henetit to the wheat grower 
in two ways— they assist him to rear and market hiv^ lambs at tiie most protitable 
time, and also enable him to control wheat diseases, and thus indii*ectly }>rodu<e 
better yields and reduce costs of production. 
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THE EXPORT LAMB. 

THK LESSONS OF THE EXUEKIMENTS. 

Gko. L. Sutton, 

J)ii’e(‘tor of Agrieultnre. 

With an tmoiinons nnsaleahlo sui*i)lns of Merino shoe[), it is inevitablo that the 
agriculturalisf, with ability to rbange the rharaeter of his slieep husbandry withont 
serious difficulty, will give consideration to the i)roducti()n of lambs for export, and 
with decided advantage to his annual inconu*. Though it may i*equire moi‘e care 
than is given to the av^erage Merino (lock, j)ro])ably no braTich of the sliecq) industry 
furnishes such (juick and pi’«)fitabh‘ returns as that of lamb raising. A wtdl-grown 
Iamb four to five months old is frecpiently woifh iiiore than a wether sev(‘ral months 
older, aTid the protits fiom lambs are not uidikely to be gnsatei’ than those of a 
whole year from even the most profitable wool types. Lamb laising, too, is emin- 
ently suited to the conditions of our agricultural areas, in that it (mables tin* maxi- 
mum number of stock to b(‘ carried during our mild wintei*, when the ie(‘d is most 
succulent and most abundant, and enables the numbers to be reduc(‘d to the mini- 
mum when our pastures are driest and scantiest. 

In order that the farmers in this State may take the gi'eatest advantage of the 
facilities which exist for fat lamb export it is essential that oni* bre(‘dei‘s should 
realise what are the requirements of our customeT's and satisfy these riaiuirements 
as well as our conditions will permit, I)i order to pi'event tinamdal loss and waste 
effort it is also necessary to ascertain and be guided by the inforiuation obtained as 
tlie result of systematic experiments and gained by hai’d-won pi‘acti(‘a] experience. 

The British market i-s fhe only expoiT market of any magnitude open to West 
Australian lamb raisers. As this market is Avell su|>plied, it is imperative that those 
who desire to obtain satisfactory i^eturns from it must ('omply with its rcKpiirc'- 
ments, even though these latter may be regarded as fastidious. Tin* market of the 
Ibiited Kingdom demands a small lamb — one di'essing not more than 42 lbs. and 
preferably ranging from 28 to 3() lbs. A description of the best ex})ort lamb may 
be set out as follows : — The carcase should be compact and symmetrical, and its 
geiunal appearance liglit and bright rather than dark or yellowish; it must also 
be sappy and fresh and not dry, evenly coated with ilesh, but not oN'cr fat; the 
fat should be white and well distributed throughout the body, and showing clearly 
under the tissues, so that the flesh beneath is more or less completely hidden. Par- 
ticularly must this be the case on the hind-quarters and points of the withers. This 
covering of fat is technically known as the ^^selvedge,’’ and gives to the carcase 
what is known as the ^^iloorn^^ or ^ffinish.^’ The body should be well-rounded wdtli 
a broad back, full in the buttocks, producing a U-shaped ai*ch rather than the V- 
shaped lankiness. The shoulders and flanks should also be full, with light bone, 
thick neck and meat down to the knees and hocks. 

These characteristics resemble those of the best British mutton breeds, of 
'which the Southdown is probably the leading type. The Merino, valuable as it 
lias been to Australia, cannot conform to these requirements. Its shape is too an- 
gular and its meat too dark. 
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Definite information rej^ardini? the unsuitability of the Merino for export pur- 
])oses is furnished by the experiments conducted at tiie Roseworthy Agricultural 
(■ollege,* GaAvler, South Australia. These showed that Jiot only did such a lamb 
mature too slowly, but tliat 18.33 per cent, failed to reach even the third-quality 
standard for the export lamb. Of those which reached tlie ex})ort standard, 40 
per cent. Avere classed as third-cjuality grade; 33% per cent, as se( ond-ciuality 
only, and 8.34 per cent, as first-quality. 

Unsatisfactory, howevei-, as is the Merino Jamb, obviously tlie Merino cAve, 
because it is the shee]) of Australia, must of necessity be the foundation from 
Avhich a suitable export land) will be secured. To achieve this end it must be pro- 
duced by impi’oving the carcase (pialities of the Merino by mating the latter Avith 
a ram of one of the British In^eeds Avhich are at the other end of the scale Avith 
regard to (juality of carcase. Numerous British breeds have l)een evolved during 
the (‘ourse of time to suit particular districts in Great Britain, and ea(di of thesf' 
has a si)ecial value for a particular district in that country. Many of the breeds 
liave been tried in Austi-alia, and from the results of these trials it is possible to say 
(l(?fijiitely that the number of breeds necessary for our ])urposes can b(‘ reduced to 
n selection from amongst s(‘ven. These sev<m breeds are divided into two gTou])s, 
known respectively as the Longwool group and tlie Short wool or Doavus group. In 
the DoAvns group are the SouthdoAvn, Shropshire and I)ors(*t Horn, ;ind the Long- 
wool g!*oii[) includes the r>order Leicester, English Leicestei’, Lincoln, and Koniney 
.Marsh. Both groups pj'oduce carcases of (‘xcellent (juality. The Longwool group 
is a dual pui’pose ty])e prodmung mor<‘ wool than those of the Downs type. 


THE EJKST SERIES OF THE EXIVERIMENTS. 

One series of t.h(‘ Roseworthy experiments, already referred to, and Avhich 
are informative and comprehensive, furnish valuable iniorination obtained tVom 
Jiiating the Merino ew(‘ witli i*ams of the dilTerent l)reeds already mentioned, and 
also with the Merino ram. 

In connection with the management of the RoscAvoidhy ( ollege; experimental 
Hocks, the investigatoj's state: ‘‘No special cai’e beyond what migiit reasonably be 
expected to be giAen to any faimi bi'(*(‘ding eAV(\s has b(‘en best(evve;l u])on the (‘\- 
perimentaJ docks. Tlie same considei’afion in i-espect to grazing, change of pas- 
ture, and ojien or (dose stocking has, as far as human judgment Avill permit, been 
shoAvn to all, e\ ery etfort being made to olfer e<jual opportunities all lound. Hand- 
feeding has Jiot been resorted to in any instance, reliance being placed wholly on 
held grazing and systematic changing of Hocks as fre(juently as was deemed desir- 
able. At mating time — middle of November- the ewes weie drafted into thx'ks 
acian’ding to the breed of rams to which they were to be bred. Ewes of all kinds 
due to be mated with the Dorset Hoin, for instance, Avere imt together during the 
luiiping season, and in this Avay each breed Avas given an e(iual opportunity of 
demonstrating its capacity to yield a high percentage of lambs. The sires were; 
young and vigorous, and the proportion used in each Hock was api)roximately om* 
to forty ewes, or 2% per cent. Prior to lambing the (oves weiu* caiefully drafted 
into their respective breeds, and were regularly tended throughout the yeaning 
pei’iod — latter half of April to early Juiu? — Avith a vieAv to rendering timely help to 
either eAves or lambs in necessitous cases. The rams Avere introduced towards tin* 
end of November and AV(*re Avithdrawn. about seven weeks later.” 

*‘^An Investigation into Certain Aspects of Fat Lamb Production on Agricul- 
tural Holdings (.1928) — <W. J. Colebatch, B.Sc., M.R.V.8., Principal, and R. ('. 
18cott, R.D.A. 
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The results of the experiment dealing with the first aspect of this problem. 
VIZ., the influence of the different rams upon the fertility of the Merino ewes, are 
set out in Table 1 hereunder. The percentages given of the lamb.s dropped, tailed 
and marketed are those of the ewes mated, and not of tlie ewes present at lambing 
rime; no account is taken of the ewes lost between mating and lambing: — 



TABLE 1 




Infu'ence of the Raai, 

oN THE Feet HUT Y 

OF Merino 

Ewer, and on 

IjAMBINO 


DlFFfCri.TlES. 




; LamV)s 

] .amhs los:. 

1 Jjiinls ! 

Lambs 

Oroii}). 

l)rop])cd. 

1 lambing 
difficulties. 

Tailed. I 

A’arketc'd. 

Lon(jwnol gro'rp : 

o 

! O'' 

/o 

o; ' 

/(» 

% 

I.(inoolri 

102-74 

12*()(i 

1 89 • 73 

8.7 • 38 

English Leicester 


7*48 

86 '00 

83*08 

Border Leice.der 

... ^ 

4- 00 

, 89 • 23 

t*9*23 

Il'jrnney Marsh ... 

8:doi 

13 

7J'0f 

67 • 69 

Ihni'HH group : 





Dorset Horn 

o:D7r) 

1()*44 

78'34 

76*13 

“Shrop.sliire 

9.7-Jl 

ir>*89 

80*(K) 

78*69 

Southdown 

91*61 

9*04 

83 ' 3.3 

81 *97 


Commenting upon these results the investigators state: “Of the rams mated 
with Merino ew’es the Lincoln gave the highest increase and the Romney Marsh the 

lowest, but the differences in all other classes were comparatiA ely small.” 

‘Hinder skilful management the losses occuiTing after the lambs are tailed will, as 
a rule, be comparatively small, but the mortality figures for the period between 
lambing" and tailing are relatively high, and this will be understood when it is ex- 
plained that the lambing figures include all lambs born either dead or alive, as well 
as unborn lambs discovered Hii utero’ on post-mortem examination.” .... “It is 
interesting to study the influence of the various rams on the rate of mortality in 
the lambing fields. The heaviest losses occurred when the Mer ino ewe was mated 
with the Dorset Horn, the younger ewes finding ditliculty in giving birth to Iambs 
inheriting the big shoulders of tlieir .sires. To this cause must be attributed the 
comparatively low jrroductiou of marketable lambs from the Mei’ino x Dorset 
Horn cross. Heavy losses at lambing were also experienced when the Merino ewe? 
was crossed with the Shro|>shin^, Ronrney Marsh and Lirrcolti rams, the chiel‘ cause 
in these cases being the size, and ])articulariy the breadth of the Iread. With the 
Southdown, English Leicester and Border Leicester sires, however', verw little 
trouble ensued.” 

The results show that, in or der to reduce lambing losses when Merino ewes are 
mated with the under-mentioned br’eeds, preference should be given in the follow- 
ing order: — 

Lambs lost between 

lambing and tailing. 



7o 

Border Leicester 

4*0 

English Leicester 

... 1 7*48 

Southdown 

9*04 

Lincoln 

12*66 

Romney Ma r.sh 

13*76 

Shropshire 

15*89 

Dorset Horn ... 

16-44 



« 
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GROWTH AND DEVELOPMENT OF I.AMBS. 

In considering* this ])hase the investigators state: ‘Ht is iini)ort}int to realists 
that the whole of the lambs marketed from the experimental Hocks liave been fat 
tened off their mothers. No artificial feeding of any kind was practised, and, con- 
serjuently, the data submitted has reference only to flocks kept on natural pasture 
under dry farm conditions.’’ The practice was to take the weight of the newlv 
born lambs and then to conduct fortnightly weighings commein'ing when the lambs 
wei'e about 12 weeks old. 


As the result of several season’s trials, tlie following a\'C!'a,g<‘ weiglits were 
adopted as rei)resenting those ol‘ newly-born lambs: — 


Ewe. 


Ram. 


Avciago 
eight at 
birth. 


Merino ... ... ... Merino 

Merino ... ... ... Longwool ram — 

Lincoln 

English Leieestc r 
Itorder Leicester 
Romnev Marsh ... 

Merino ... ... ... (Shortwool Ram- 

i’ orset Horn 
Shropshire 
vSoutlidown 


lbs. 

... ' 8 

1 : 

!> ; i«) 

J i 


\ 

/ 


Tile systematic foi*tni,ghtiy weighings wei*e commenced dining llii‘ first week 
ill August and continn(*d until the final draft of lambs was marketed, but the suhse- 
(|uent weighings after tli(‘ period ot LI weeks had elapsed ap])!iiMt to dwindling 
numbers aci-ording to tlK‘*^rale at which they were diafled out tor marketing, 
'file table hereundei* shows the results of the foilnightly weighing i'l’oin tailing on- 
JU’ds : — 

TABLE 2. 

Avkhaof. Ratf of Xncrkasf, ckk pay FKOA! Tailino O^^^ AI{I).S. 


Ewe. 

Ram. 

Tailing 

1 to 12 
i weeks. 



lbs. 

Merino 

Merino 

. ! 0-40 

Merino 

i Lincoln 

. ! 0*44 


! English Leicester .. 

. ! 0-44 ! 


Border Leicester . . 

. i 0-44 1 

! 

Romney Marsh 

. ! 0-46 ! 

Merino 

Dorset Horn 

. j 0-52 


Shropshire ... 

. 1 0*45 


Southdown 

, 1 0*40 i 


2 weeks 

14 weeks 

1 () weeks 

,18 weeks 

Average 

to 14 

to It) 

to 18 

to 20 

Increase 

weeks. 

weeks. 

Avecks. 

AAoeks. 

per day. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

(>•48 

0-41 

o-:t2 

0-19 

0-38 

0-50 

0-58 

0-44 

0-41 

0-47 

0-54 

n-oh 

1 O-nO 

' o-;i9 

; 0-47 

0-47 

i ()-54 

0-()2 

i 0-43 ! 

0-48 

0-51 

i 0-48 1 

(>•58 

0-20 1 

‘ 0-4() 

()-o3 

1 0-72 

0*57 

I o-;io j 


o-r>i 

i ()-5() 

()•;■)! 

o-3;i 

! 0-46 

0-52 

; n-r>7 


0 • 34 

0-48 
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The details in Table 3 hereunder are interesting*' in showing’ the rate at 
which the lain))s of the different crosses were marketed; — 

TABLE 3 
Rate of Maturity. 




1 

Percentage Lambs marketed by — 


Ewe. 

Ram. 

Aug. 
21 St. 

Sept. 

4 th. 

1 

Sept. 

18th. 

Oct., 
2nd. ! 

i 

Oct., 

IGtli. 

Oct., 

.‘10th. 

Nov.. 

13th. 

Merino 

Merino 

000 

14 00 

30*00 

30*00 

40*00 

40*00 

100 00 

Merino 

Lincoln ... 

3-70 ! 

16*67 

31*48 

33*33 

.70*00 

85* 19 

100*00 


English Leicester 

0 00 

28*30 

43*40 

58*49 

69*81 1 

88*68 

100 -(M) 


Border Leicester 

3-23 

35*48 

53*23 

72*58 

87*10 

95*16 

100 *00 


Romney Marsh ... 

2-63 

26*32 

42*11 i 

55*26 

76*32 

78 * 9.7 

HM)*0() 

Merino 

Dorset Horn 

5*77 

59*62 

73*08 

76*92 

94*23 

98*08 

]00((f 


Shropshire 

0 00 

20*83 

35*42 

35*42 

58*33 

79*17 

100(H> 


8outh(i()wn 

0(X) 

1 

24*49 

36*73 

48*92 

77*55 

91*84 1 

1 

100*00 


Tlu> only outstanding' feature of these results is the e\idenee of th(‘ (|uicker 
maturing’ rate of the lambs sired by the Dorset Horn ram, this (U'oss being the 
(juickest to mature followed closely by the Border Leicester. At tlu' middle pei’iod 
of the marketing, vi/., October 2nd, the [)ercentage of the total uumbei’ of lamb - 
marketed was — 

Percentage lambs 
^ marketed middle el 

marketing j)eriod, 

2nd October. 


Dorset Horn ... 
Border Leicester 
English Leicester 
Konmey Marsh 
vSouthdown 
Shropshire 
Jjincoln 
Merino 


77 

73 

.78 

oo 

4U 

3r> 

.33 

30 


The results are complicated owing to the fact that the lambing was spread 
over a period of seven weeks. They, however, jirovide useful data for calculating 
the age at Avhicli lambs of the diffei-eiit breeds can be expected to reach any par- 
ticular live weight desired. 


LOfLS FROM FARM TO ABATTOIRS. 

The Roseworthy Agricultural College is situated comparatively (dose to the 
Adelaide saleyards, and stock for .sale are not usually tr’ucked until the afternoon 
of the day prectnling the sale. A period of about twenty-four hours — a reasonable 
one to allow for the time which elapsed — is allowed between the moving and trav- 
elling of the lambs to the rail and time of sale, with a shorter period between the 
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time of sale and slau.uiiter. The losses in the weight of the lambs from the time 
they left the farm until slaughtered and dressed are set out in the table here- 
under : — 

TAl^LE 4, 

Live and Carcase Weights oe Merino and Cr()ssrrkj> I^ami’s, 


Sire of la mb. 

1 ' ] 

i Eai-m ^ 

' weight . 

Sale- 
yard 1 
weight. 

Loss. 

Pre- 

slaugh- 

ter 

weight. 

Dressed 

weight. 

•Shrink- 
age in 
dress- 
ing. 

Loss, 
farm to 
hooks. 


lb. 

lb.' 

/O 

lb. 

lb. 

O ' 

/ () 

/o 

Merino 

80 • 07 

75-87 

6 • 30 

73-30 

.33-07 

54-88 

5*0 16 

LoikjwooI group- - 








Lincoln 

84-62 1 

78-07 

6 • 68 

76-77 

36-45 

52 ■ 52 

56-03 

English Loicester 

84-50 1 

78-96 i 

6-66 

77-05 

37-74 

51 -02 

55 • 38 

Border Leicester 

' 82-18 

77-06 

5-J4 

76-24 

37-10 

51-22 

.54 • 75 

Romney Marsh 

, 85-85 

80-77 

5 • 92 

78-36 

37 - 84 

51-71 

i 55 - 02 

Downs group — 


1 

1 


i 




Dorset Horn ... 

81 -40 i 

76 -90 i 

5-63 

I 74 • 05 

! 37-38 

50-L3 

54-13 

•Shropshire 

80-83 1 

75-22 j 

6-94 

1 73-15 

; ,35-20 

51 -88 

56-45 

•Soutlidown 

78-76 ! 

74-14 1 

5-87 

1 72-52 

1 

1 37-27 

48-01 

52-68 


Croni the above it will be seen that the Soutlidown cross travelled well and 
“killed’’ best, followed (dosely by the Doi’set Horn arid Borden’ Tancester in that 
order. The I'esults an' very informative and useful foi* guidance, but it must be 
I enienibered that (he actual figures would vary in ain'ordance with the location of 
I he farm and the district in wliich it is situated. Such factoi’s as distamn* from the 
rail, distance of the siding from the export works, weather conditions during load- 
ing and transport would affect tin* actual shrinkage, |)articularly from fai’ni to sale- 
yards; though proliably the lelative shrinkage on <b'(‘-sing between the ditlerent 
ci'osses would not be affected. 


(QUALITY OF t'ARUASES. 

The exp(‘rimenlal lambs were slaughtered and gi’aded at tlu‘ (ioven\ment Bro- 
dnee Depot, Adelaide, Tlie results are shown in Table o lieiannnh'r : - 

3’ABLE r,. 


Qijamty or Carca.ses. 


•Sire. 

1st giade. 

2nd grade. 


% 

<>/ 

Merino ... ... ... ... 

8 -*34 

3;L33 

Longwool group— 

50-00 

35-10 

Lincoln ... ... ! 

English Leicester ... j 

77-36 

18-87 

Border Leicester 

i 74-10 

24-10 

Romney Marsh ! 

1 31-58 

52-63 

J)own8 group — 

! 

^ 63-40 

36-54 

Dorset Horn 

Shropshire ... 

! 43-75 

47-92 

Southdown 

1 91-84 

1 

! 8-16 


IJrd grade. ' Reject. 


/() ' /o 

40-00 I 1 8 -.33 

i 

14- 81 I 

3-77 
1-62 

15- 70 


8-33 I 
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The striking- feature of these results is the improvement in carcase quality for 
export purposes which follows as the result of mating the Merino with the British 
breeds, particularly with tlie Southdown. The excellent showing of the English 
J Leicester and Border Leicester crosses is also worthy of note. 


THE FINANCIAL RETURNS. 

In order to assess the returns obtained from the different crosses, it was de- 
( i(ie<l to base the values upon the prices which had been obtained in London for 
Australian frozen lamb dui’iiig the two years previously (1924 and 1925). It was 
j’ealised that these would fluctuate between fairly wide limits, but, in order to make 
comparisons, it was essential to fix a definite basis, as the experimental consign 
ments were too small to be sold in separate lots and the actual returns could, therc*- 
fore, not be used. The following schedule was decided U])0n after consultation 
witli coin])etent authorities: — 

Scale of Valltes. 


Qualitv 


First 

Do. 

1 ) 0 . 

Second 

Do. 

Do. 

Third 

Rejects 



Based upon tliese rates and the i)ercentage of lambs maikded, Table (i here- 
under has been pre])ared with the different crosses aiTanged in order aeeording to 
the calciilaied return ])er flock of 100 ewes, and commencing w’ith the ci'oss giving 
the greatest return: — 

TABLE 6. 

The Annual Gross Returns fer 100 Ewes for Export Lambs from Merino F^wfs. 


Sire. 


Border Leicester 
English Leicester 
Lincoln 
Southdown 
Dorset Horn 
Shropshire 
Romney Marsh . . 
Merino 


Lambs 

Value, 

Lamb 

1 marketed. 

carcases. 

o 

/(> 

£ 

s. 

d. 

89-23 

128 

12 

10 

83 08 

119 

5 

6 

85-38 

117 

0 

10 

81-97 

118 

3 

6 

76-13 

108 

3 

4 

78-69 

107 

4 

4 

67-69 

93 

18 

5 

78-42 

1 84 

i 

19 

1 


/^ahie. Lamb Total Value, 
pelts. ]..amh8. 


£ 

s. 

d. 

£ 

8 . 

d. 

28 

5 

1 1 

150 

17 

11 

29 

15 

6 

149 

10 

H 

28 

\) 

2 

145 

10 

0 

23 

4 

6 

141 

8 

0 

22 

11 

5 

130 

14 

9 

23 

5 

7 

130 

9 

11 

23 

8 

2 

117 

6 

7 

28 

8 

7 

113 

7 

8 
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It will be seen from these results that of the English mutton breeds under trial 
the Border Leicester proved the most profitable to mate with the Merino. In 
addition, the results of other j)hases of this experiment previously given also 
show that, compared with the other rams mated with the Merino owe, the Border 
Leicester cross — 

Wa« freer from lambing troubles; 

Had the greatest percentage of iambs tailed; 

In common with others of the Lohgwool group, produced the lamb of greatest 
weight at birth; 

Banked second to the Dorset Horn in earliness of maturity; 

Travelled well and “killed’* well; and 

Ranked highly in the production of first-grade carcases. 

As the climatic conditions which obtain at Roseworthy Agricultural College 
farm are vei’^’ similar to those Avhich obtain over a very large portion of the Wheat 
Belt, these experiments indicate in no uncertain manner that, Avith the Merino ewe 
as the mother, the Border Leicester ram should be used as the sire. This is in ac- 
cord wtih the practice in New Zealand, where the related English Leicester has beeji 
used for mating with the Meidno to produce the ^^Canterbury” lambs, AAdiich have 
earned such an enviable rei)utation for that Dominion. 

THE SECOND SERIES OF THE EXPERIMENTS. 

Because of the specialisation in wool Avhich has been practised in Western Aus- 
tralia in common with other ])arts of Australia, the predominant type of ewe avail- 
able for lamb j)rodnction is the Merino, and, in cons(^]uence, at ])resent and for 
some years to come, it is this ewe that will be used. The Merino ewe, however, is 
not very suitable for the purpose, its progeny is slow-maturing, and, hticause of 
this characteristic, the milk supply of the ewe is comparatively light and, thougli 
.sutlicient for its oAvn lamb, is not sufficient to properly satisfy the needs of a vig 
orous and cjuickly maturing crossbred lamb sired by one of ttie British breeds. 
For this purpose a eAve of a British breed would undoubtedly be the most suitable, 
but there are not sufficient in Australia to meet the needs of our lamb raisers. Fur- 
ther, it must not be forgotten that the dam of the export lamb has to be cari-ied 
over the whole year, during which time it is producing a flt^ece. It is essential, 
therefore, that it should be a good wool producer. The wool it cai-ries should be of 
the most valuable kind and the largest quantity possible under the circumstances. 
Ewes of the ShortAvool or Downs type are very much inferior in this respect to 
the Merino, which stands supreme, and are, therefore, unsuitable. 

Though the Merino is essentially the predominant avooI type, it is not the only 
good wool type, and the experiments conducted at Roseworthy in South Australia, 
end at Bathurst, Cowra and Wagga, in Ncav South Wales, have shoAvn that, as the 
result of mating British rams of the Longwool type with the Mx>rino, a crossbred 
sheep is produced from which a very profitable fleece is obtained. 

The experiments in New South Wales were conducted at ( owra and Wagga 
in typical wheat-growing country and similar to that in A\ estern Australia. Tlu* 
breds experimented with Avere Lincoln, English I.eicester and Border Leicester. The* 
Romney Marsh was not included as the conditions AA-ere drier than Avere considered 
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#?iiitiible to bring out the best characteristics of this breed. With regard to ileeco 
[)roduced, the Lincoln consistently gave heavier fleece weights at all ages from hog- 
gel to full-mouth. The value of the fleece was also greater, but only sliglitly so. 
I'hese lesults are graphically shown in Diagram A. 


Diagram ^‘ A. ” 



At the Hoseworthy Agricultural C’ollege the Hoinney Marsli was included in 
tlie experiments with the other three breeds, and comirarisons made of the wool re- 
iiirn from each cross and also from Merino ewes. The values in each were based 
upon the following scale of price*^, which were the ruling rates on the Adelaide 
inarkei for farm clips at that time, and were as under: — 


Class, 

Merino. 

Crossbred. 


d. 

d. 

AA Fleece 

21 i 

20 

A Fleece 

m 

16^ 

BB Fleece ... 

17i 

16 

AA Pieces 

18| 

JU 

A Pieces 

m 

(> 

Pieces ... 


3 

Bellies 

14 

7 

Locks and stains 

3 

3 
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The wool yields of the various crossbred and Merino flocks for the })eriod 1924- 
2b, and the average values calculated on the above scale, are set out in Table 7 
hereunder: 

TABLE 7. 

Wool Returns from Merino and Long wool >: Merino Ewis. 


Ewe. 

Number 

of 

fleeces. 

Merino... 

330 

Lincoln-Merino 

94 

English Loicester-Meriiu) ... 

89 

Border Leicester-Merino ... 

92 

Romney Marsh-Merino 

89 


i 

Average j 
feeee. j 

1 

1 

Total 

value. 


Average- 
value per 
head. 

Gross Wool 
returns per 
100 Ewes. 

lbs. I 

£ 

8 . 

d. 

s. 

d. 

£ 

s. 

d. 

I I -OO 

280 

14 

4 

17 

0 

85 

0 

0 

12 00 ! 

69 

J 

8 

14 

8 

73 

6 

8 

lO-.MI 1 

63 

16 

0 

! 14 

4 

71 

13 

4 

10-75. ' 

64 

13 

0 

! ^ 

1 ! 

R) 

8 

4 

11-00 

63 

5 

2 

\ 14 

.3 i 

71 

5 

0 


With hig*!) ])rices ruling the inonetarv returns from liie College Merinos were 
considerably greater tlian from the crossbreds. With lower rat(‘s ruling for all 
classes of wool the ratio then obtaining (192()) would not obtain now in 1931. 
Further, it is doubtful whether, under any conditions, the relative financial results 
would be secured from the average farm Merinos, as ordinarily they are purchased 
when aged for lamb breeding, and the ci’ossbreds, if not bind on tlu* farm, are pur- 
(diased wdieii young. 


LAMBS thtoM MLHIiNO AND LONCWOOL CROSSBKMOl) EWES 
THE SAME SIRE, 

“ T1 BBERA h V, ” 24th A VGVST, 1 92 1 . 



Sire — Dorset Horn. 

Weights (3th August, 1931: Merino Ewe, 47 lbs.; Crossbred Ewt, 83 lbs. 
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The value of the wool produced by each of the crossbred flocks was of similar 
value, and, for practical purposes, they may be considered equal in this respect. 
It is expected 4his would obtain irrespective of normal variations in the ruling 
rates for wool. The fact that the Longwool-Merino crossbred is a profitable wool 
producer gives an added advantage to such crosses in that, should adverse condi- 
tions prevent the progeny being sold as lambs, they can be carried over with profit 
to the hogget stage, or even until older. 

Experiments to ascertain the wool returns from the Merino mated with sires 
of the Downs or Shortwool type were (considered unnecessary and unwarranted, as 
such crosses are known to b(‘ un])rofita)3le wool producers. 

Though the crossbreds were not as profitable for wool production as the Col- 
lege Merinos, and may not even be as profitable as the average Merino ewe available 
for lamb production, they were sufficiently profitable to be considered as potemtial 
mothers for mating with rams of the Downs type, and were used in a second s(*ries 
of experinKUits carried out on idcmtical lines to those of the first series already dis- 
(‘ussed and in which the Merino cAve was the mother. 


The influence of the ram used on the feidility of the various Longwool Merino 
( wes, and on their lambing difficulties, when mated with rams of the different Doaviis 
breeds, is shown in Table 8 lienninder: — 

TABLE 8. 

, The Tnfluenc’k of tuk Xam <>n the Fertility or the Ewes am) on Lamiunc 

lUFFTrULTTES. 


Ram. 


Ewo. 


i 

I Lambs 
i dropped. 


Lambs lost, 
lambing 
difficulties. 


Lambs 

tailts-l. 


Lambs 

marketed. 


! O/ 

I /f) 

Dorset Horn — Lincoln-Merino j 10.5 00 

English Leicester- j 

Merino ! 08-80 

Border Leicester- j 

Merino i 11*2 *71 

Romney Marsh -Merino | ltK)-00 

Merino i lKL7r> 


o/ 

/o 

6-;m 

8-07 

2-87 

0-33 

10-44 


08-34 

<♦0-20 

100-48 
03-07 
78 -.34 


88-71 

108 00 
90 -32 
70-1.3 


Shropshire — Lincoln-Merino j 00-89 

Englisli Leicester ■ 

Merino ‘ 85-11 

Border Leicester- I 

Merino j 107-80 

Romney Marsh-Merino | 85-00 

Merino ... ... ... | 05-11 


3- 45 
5-75 

4- 29 
11-76 
15-89 


!l3-55 

80-22 

103-18 

75-00 

80-00 


93-14 

75-49 

100-00 

73-85 

78-00 


Southdown — Lincoln-Alerino ... | 08-44 

English Leicester- ; 106-67 

Merino : 

Border Leicester- | 

Merino ... ... j 112-56 

Romney Marsh-Merino I 113-18 

Merino | 91-61 


1-69 06-78 

3-07 103 -.30 


95-10 

98-30 


3-80 

7-18 

9-04 


108-28 

105-05 

83-33 


108-20 

103-28 

81-97 
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The effect of using any of the Longwool-Meriiio mothers is to reduce the 
extent of the mortality found when Merino ewes are used. The Border Leicestei' 
Merino ewe is undoubtedly the most prolific, and holds a fa\’oui able [)osition with 
regard to freedom from laml)ing troubles. 

The experience at ‘ivoobabbie,’’ Coorow, supi)orts the results regarding the 
fertility of the Border Leieoster-Merino ewe. This season (1030-31) the number of 
ewes mated wuis 1,051, and despite the fact that foxes were prevalent, and an un- 
known number of lambs taken, the number marked was 1,056 oi* 100.5 per ('ent. 

It is very generally believed that ewes mated with a Dorst^t Hor n ram ai’e more 
prolific than those mated with a Southdown or Shropshire. Thi's opinion is, how- 
ever, not confirmed by the results of the Roseworthy experiments nor ))y tlie results 
with the experimentid tlocks at Tipperary this season. These latter rather sug- 
gest that any difference in the feitility of the ew’es is due largely to the indi\5duality 
of the ram and/or special conditions at time of mating. Dorset Horn, Shropshire* 
and Southdown rams were mated with I.,ongwool-Merino crossbred ewes and also 
Merino ewes. The ewes w(‘re aged and the crossbi’eds mainly Lijicoln-Merino 
crosses. The ew^es w^ere divided into three flocks, each containing 67 crossbreds and 
26 Merinos for mating respectively wdth Dorset Horn, Shropshire and Southdown 
rams — two rams tn ea(di llock of 03 ewes. Betw^een mating and the (*omnien(*ement 
of lambing 10 ewes died, and as it w’as impossible to determine to w’hi('h of thd 
fi(Kiks any of these belonged, it was assumed that three from eatdi llo(*k had died* 
thus reducing the number of ewes to 90 in each. The lambing rc^sults ai’e a.- I'ol- 
low : — 


No. of lambs from — I 


Breed of Ram. 

Crossbred 1 

EwokS. * 

Merino 

Ewes. 

Tetnl. 

IN iccntaui 

Shropshire 

r>i ! 

23 

i4 

82 

Southdown 

54 

18 


KO 

Dorset Horn ... 

... I 51 

20 

71 



These for experimental purposes are clo.se enough to be legardial as (‘(pud. 

It will be noted that, in connetdion wuth lambing losses, the Dorset Hoi-n shows 
to the least advantage among.st tin* rams, and the Romm*y Marsh-Merino crossl)red 
ew*e amongst the ewu‘S. This is in accoi’danee wuth tlie experience* already rec'orded 
when these breeds were mated to Merino ewuis. lii this connection it must be realised 
that the Romney Marsh has a si)ecial place of its own. As the result of selee-tion 
over centuries in the marshes of Kent the Romney breed possesses an inherent re 
sistance to footrot, in consecpience of which it should be used in wet districts w'hcr(‘ 
that disease is troublesome. 
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GROWTH AND DEVELOPMENT OF LAMBS. 

Tt was i’ouiKl that the effect of substituting the crossbred for the Merino mother 
was to increase the weitrht of the lamb at birth by 1 lbs., the relative advant>a^e 
of the Dorset Horn over the Shropshire and Southdown bein^ maintained, the re- 
spective wei^?hts of the Iambs at birth being — • 




Merino ... 

Lincoln-Merino 
VhiiiliHh 1 .eicestcr-Mcrino 
Holder Loicester-Merino 
lb )mn o V Marsh - Mcri n ( ) 



Sire. 


Dorset Born. 

Shropshire. 

Southdown. 


1 

lbs. 

lbs. 

lbs. 

i 

9 

8^ 

8J 

i 

j 

lOii 

JO 

10 






The results of the iieriodical weighings are set out in Table 0 hereunder: ' 


I'AHLK 9. 

Thk Avkkaok Ratio of Increase per day from Tatlino onwards. 


! 

1 'I’ailing 

12 weeks; 14 weeks 

|16 w(‘eksll8 weeks 

1 Average 

Itain. 1 Uw'c. 

1 to 12 
j weeks. 

to J 4 
wi'oks. 

, to 16 

1 weeks. 

to 18 
weeks. 

to 20 
weeks. 

increase 
])er day. 


Ihs. 

1 lbs. 

Ihs. 

lbs. 

lbs. 

I Ihs. 

Dorset Morn i T.iiHoln-Mcrino ... 

Eiiji;lish LeicesUr- 

; 0-54 

I 0'(w 

; 0-69 

i 0 ' 60 

(>'46 

1 O' 57 

Merino... 

Tiorder Loicoster- 

' o*r,9 

: 0'()7 

1 

: 0'6.“) 

! 0 ' 62 

i 

0 - 19 

O' 60 

Mi'rino 

i Honincv Marsh- 

i 0-59 

0'()4 

; 0'72 

; 0'54 

j 

(>•35 

(>•58 

Merino... 

j 0-54 

0'()5 

1 O' 72 

i 0'48 

0'3I 

()'54 

Merino 

0-52 

0'53 

1 (>'72 

O' 57 

(>'3(> 

(>•53 

Sliro})shiir ... Lineoln-M.< 1 ino ... 

' Englisli Leieoster- 

0-47 

I 

0-70 

0 ' 56 

0-49 

0-41 

(>'51 

Merino... 

Rorder Leiee.ster- 

1 0--19 

1 

(>'60 

()'()7 

1 

(>•59 

i 

()'39 

0-53 

Merino... 

RomiK'v Maish- 

0-53 

1 

0*63 

(>•66 

O' 52 

(>'43 

(>'56 

Merino... 

O-ol 

0 ' 56 

i 0'64 

0'50 

0'34 

()'51 

Mc'i'ino 

0-4.') 

1 

0'51 

i O' 56 

0-51 

(>'33 

0-46 

Southdown ... , Lincoln-Meiino ... 

1 English Leicester- 

0-44 

(>•64 

(>•56 

0-52 

0*38 

(>'48 

Merino... 

; Rorder Leicester- 

(>'49 

(>'76 

0'66 

0-49 

0-41 

0-54 

Merino... 

i Romney Marsh- 

0-52 

0-61 

(>'68 

0*51 

(>•42 

0-54 

Merino... 

O' 53 

0*58 

(>•63 

0*47 

0'35 

0*52 

' Merino 

(>•46 

0-52 1 

1 

0'57 

O'. 53 

0'34 

0-48 
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It will be seen that the lambs with the Crossbred mothers generally make a 
decidedly better daily pibi than those with Merino mothers, and, in conseciuence, 
they will be ready for the market earlier. This is relleeted in Table 110 bere- 
nnder - 

TAinV. 10 . 

UyVTK ('V MATrPlTY. 


Ram. 

j Aug. 

^ 21st. 


Dorset Horn Lincoln-Merino ... ' 22-0;^ 

English Leicester- ' 

Merino ! :i(noi 

Border Leicester- 

Merino... ... j 28 -.‘If) 

Romney Ma rsh - 

Merino ; 10 (14 

Merino ... ... * 5-77 

Shropshire ... Lincoln-M(‘rino ... 8*77 

-English Leicester- , 

Merino... ... ; M ti.*! 

Border Leicester- | 

Merino ' Oofi 

Romney Marsh- ■ 

Merino 14-29 

Merino ... ... j 0-<K) 

Soutlidown Lincoln-Merino ... 8-20 I 

English Leicester- ; 
j Merino... ... 5 -00 

Border Leicester- | 

I Merino... * ... 1 - .72 

I Komney Marsh- 
1 Merino... ... 15-87 

Merino ... ... 0-00 


Berce'ntage of Tyamhs marketed by — 


Se 

pt.. 

Sept., 

Oct., 

1 Oct., 

Oet., 

Nov.. 

41 h. 

18th. 

i 

2nd. 

j 16th. 

j 

50th. 

! 15fh. 

54 

-24 

72 

•88 

81 

•56 

96 

61 

i 

400 

00 

100 

•OO' 

80 

•00 

89 

•09 

89 

•08 

98 

IS 

■ 98 

•IS 

100 

00 

7() 

•12 

85 

•07 

91 

•04 

98 

51 

98 

51 

1 00 

(81 

55 

:io 

71 

•45 

80 

56 

92 

86 

^ 98 

21 

100 

00 

50 

•62 

75 

•08 

76 

92 

94 

25 

98 

08 

100 

00 

22 

81 

49 

•12 

56 

•11 

75 

41 

80 

70 

IfH) 

0( > 

27 

91 

48 

84 

62 

79 

85 


l?5 

55 

100 

00 

40 


62 

50 

77 

05 

!I5 

14 

5)5 

44 

100 

00 

:i8 

■10 1 

57- 

14 

66 

■67 1 

85' 

71 

1 88' 

10 i 

luo 

00 

20 

■8:1 1 

55 

42 

55 

■12 1 

58' 

.55 

79' 

■17 ! 

loo 

00 

19 

■67 

j 

39- 

54 1 

j 

17 

■ 54 

75 • 

11 

85- 

61 j 

100 

(H> 

20 

1 

■00 j 

40- 

1 

00 j 

.70 

00 

78- 

55 

88- 


100 

00 

:u 

82 1 

56- 

06 

1 

77 

27 

90- 

91 

96 • 

!t7 1 

1(H> 

(10 

46 

05 

57- 

14 j 

65 

4!l ; 

84- 

15 

87* 

:i(i 

100- 

00 

24 

49 1 

56- 

75 

48 

92 

77 • 

5,7 

91- 

84 i 

loo- 

OO 


From a comparison ol these i‘<*snlts it will be seen tliat the ell(M-l oi using a 
eros.sbred ewe is to expedite the date of mai-keting by from a fortnight to three 
weeks. On (.letober 2nd — the middle of the marketing period- 77 ])er (‘ent. of the 
Doi’set Horn-Merino lambs were ready for market, whilst a iortnight earli(M’( 8r) 
per cent, of the Dorset Tlorn-Honler Leicester-Merino lambs weri* ready. On th(‘ 
same date 85 per eent. of the Shropshire-Merino cross w(*re ready, hut foiii’ weeks 
earlier 41 per cent, of the Shropshire-Border Leicester- .Meiino cross were rea<ly. 
Similarly, there were 49 per c(‘nt. of the Southdown-Merinos leady, and a fortnight 
earlier 56 per cent, of the Southdown-Border Leic(«ter-Merinos were ready. 

Taking the middle of the marketing period again it will he seen that the great- 
est percentage of lambs was marketed from Border Leicester-Merino e\\'es, irres))e(-- 
tivo of what ram was uwed. Tlu‘ i)recocity of the Border Jj(‘iccster-]\Iei ino ewie is 
explained by the results of the N(*w South AVales experiments at (\)wra and Wagga 
from 1909 onwards. The results were consistent and coiudusivc in showing that 
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iambs from Merino ewes and sired by the Border Leicester rams were always 
heavier than lambs and sheep of the same age from similar ewes sired by either 
Lincoln or English Leicester rams. 

The Dorset Horn, as with the Merino ewes, was again the most precocious, 
and when mated with the Border Leicester-Merino produced 91 per cent, by the 
middle of the marketing period, compared with 77 per cent, for the Shropshire and 
Southdown. 

Further evidence regarding tlie earliness of maturity due to the use of the 
Longwool crossbred ewe, and also of the Dorset ram, is furnished by the experience 
of Mr. S. B. Rudduek, of ^Mvoobabbie,’’ Coorow, and the experiments carried out 
on the property of Mr. W. G. Burges, ‘^Tipperary,” Burges Siding. Mr. Rudduek 
(inds that his Dorset Horn-Border Leicester-Merino lambs are ready for market 
about a fortnight earlier than lambs by Southdown rams from ewes of the same 
cross. 


LAMBS FROM MERINO AND LONGWOOL CROSSBRED EWES 
BY THE SAME SIRE, 

TIPPERARY,^’ 24th AUGUST, 1931. 



Sire — Southdown. 

Weights hth August, 1931: Merino Ewe, 53 lbs.; Crossbred Ewe, 80 lbs. 


When the first seasonal batch of experimental lambs was being selected for 
marketing at “Tipperary^’ on 24th August of this year, it was found that, of the 
progeny of Merino ewe^ mated respectively with Dorset Horn, Shropshire and 
Southdown •rams, only two lambs by Dorset Horn rams were of marketable size, 
whereas 76 lambs from Longwool -Merino ewes were ready and despatched. The 
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numbers? ot these and the pereentae^e - of the totnl laiiil)s of each breed are as 
follo^v : — 

“TIPPERARY” LAMES, VXU. 





Xiiml er 

Per- 

cu^ritage 

Ewe. 

Ram. 


1 ready for 
market . 

Longwool-Merino ... 

Doi-Hct Horn 


87 

72-5 

Do 

Southdowm 


21 

38-8 

Do. 

Shropshire 


18 

I 85-2 

Merino 

Dorset Horn. 


*> 

10-0 

Do 

Souihdow’n 


Ail 



Shropshire 

/ 

i 


Total ... 


78 

44-8 


The relative development of the proj^feny of the Merino and Long-wool eross- 
bred lamb by the same ram may be readily seen from the illustrations herewith. 

It has been the praetiee to consider that Shropshire erossc^s would mature more 
<iuiekly than the Southdown crosses. This view, however, is not supported by the 
Roseworthy experiments noi- by the results this season fi*om the experimental 
flocks at ^^Tipperary.” 


LOSS FROM FARM TO ABATTOIRS. 
These losses are sliown in Table 11 hereunder 


I’ABLE 1 1 . 


Marke-iixo Wekjht ok Lambs sirej) ry Downs Rams from l.OMiwooT Mkrino Ewes. 


Ram. 


iJorset Horn 


Shropshire ... 


Southdown... 


Ewe. 

Earm 

weight. 

Sale- 
y» rd 

W'<’ight. 


lb. 

lb. 

Liiieohi-Meriiio ... 

85-42 

80-81 

English Leieestc'r* 



Merino... 

81 - SO 

70-95 

Border Leicester- 



Merino 

85-40 

80 • 1 4 

Romney Marsh- 



M(Tino... 

84-79 

79-81 

Merino ... 

81 -49 

70-90 

Lineoln-Meiino ... 

88-24 

77-10 

English Leicester- 



Merino... 

81-70 

75-94 

Border Leicester- 



Merino... 

88-77 

78-55 

Romney Marsh- 



Merino... 

88-08 

78-10 

Merino ... 

80-88 

75-22 

Lincoln-Merino ... 

80-16 

75-20 

English Leiecster- 



Morino 

80-11 

75-18 

Border Leicester- 



Merino... 

82-73 

78-18 

.Romney Maish- 


76-73 

Merino 

81-52 

Merino 

78-76 

7414 


Loss 

p('r 

cent. 

Pre- 

slaugh- 

ter 

w-eiglit. 

D]es'.s- 

ed 

weight . 

Shrink- 
age in 
dress- 
ing. 

O/' 

'O 

5 • 98 

lb. 

78-07 

D). 

,89-08 

O' 

/o 

50 -.8 2 

6-00 

75-01 

88 - 1 2 

49-18 

0-28 

78 -.52 

89 • 59 

49-58 

5-87 

77-98 

.89-29 

49 - 58 

5 - 03 

74-95 

.87-28 

.50-18 

7-88 

75-18 

.8(»-80 

51 -05 

7 -05 ! 

74-81 

86-57 

50-79 

0-28 

70-24 

88-10 

50-08 

0-60 

70-28 

,85-40 

58-50 

0-94 

78-15 

85-20 

51-88 

0-11 

78-72 

86-98 1 

49-84 

0-22 

78-08 

87-02 1 

48-91 

5-50 

76-28 

,89-27 

48 -,52 

5-8« 

75-17 

,87-88 

49-61 

5-87 

72-52 

87-27 

48-61 


Loss, 

farm 

to 

hooks. 


/<) 

r)4 • 2') 

03- 4:i 
08 • 07 

08 • 0(> 

04- 18 

5.7 • 711 
55 • 24 
54-52 

57- 70 
50 - 45 

58 • 87 

58- 04 

.57-70 

58-58 

52-08 
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It will be seen that the lambs from the crossbred mothers travel and “kill'’ 
just as well, and in most cases, slightly better than those from Merino mothers by 
the same sires. It will also be seen that there is less shrinkage with the progeny 
of the Southdown than with the progeeny oi‘ any of the other Downs breeds, and 
from this, and the previous information relative to maturity, it is j)ossible to 
calculate the approximate relative times necessary for the production of export 
lambs of a given carcase weight, say, 32 lbs., by Downs sires and from Merino and 
Border Leicester ewes. The result of these calculations is set out in Table 12 
hereuJider : — 


TABLE 12. 


COMTAKISON OF WeIGUTS AM> AoES JN KKACUIIXG MaRKKT COXDITIOX. 


Lamb. 


Merino 

Southdown -Merino 
Shropshire-Merino 
Dorset Hom-Mcrino 
Southdown-Border 
Merino ... 
Shropshire-Border 
Merino ... 

Dorset Horn-Boidcr 
Merino ... 


l.eiceHt<‘r 

l.eicester 

Leicester 


Dressed 
weight on 

Live 

weight on 

1 

Weight 
at birth. 

Average 

w^eekly 

Age in 
weeks. 

liooks. 

farm. 

gain. 

i 

lb. 

lb. 

lb. 

; lb. 


' :v2 

78 

8-0 

i 3-3 

I 21 

t :V2 

08 

8 • 5 

3 ' 8 

1 154 

1 :v2 

73 

1 8-5 

3-8 

i 17 

! :\2 

70 

9-0 

i 4 2 

144 

! 

07 

10-0 

4-2 

13.; 

i 

70 

10 • 0 

: 4-3 

14 

i :\2 

' CO 

Jo-r> 

4-9 

1 12 


The r(‘sults of the grading of the Southdown lambs inarketiMl on Kith Septem- 
l)('r, K)31, from the “Tipp<*raiy” and Avondale Experiment Earm ex})erimentai 
flocks are hereundei- aiid show the superiority of the Longwool-Merino crossbred 
ewe to the Merino as the mother of the export lamb. 


(^I'AMTY OF (’AK(\\SE.S. 


Percentages of Carcases. 


Bam. 

Ewe. 

No, 

of 

Lambs. 

1st 

Grade. 

2nd 

Grade. 

3rd 

Grade. 

IlejcMq 

‘ Tip|)erary ” — 



o 

() 

o/ 

/<) 

'/o 








Southdown ... i 

Longwool Mei’ino 

33 J 

78’8 1 

21-2 



Do. 

Merino ... 

18 

60-7 j 

10-7 

11 -1 

5 • 5 

Avondale Fai iu- - 




1 



Southdown ... 

Border Jieieester-Merijio 

4 

100 




Do. ... ! 

1 

Mei’ino 

1 

4 

75-0 

25*0 




In both (*ases the highest percentage of first-quality lam})s was obtained from 
the Longwool ci’ossbred ewe. It was also noticed, from an examination of the 
lambs prior to slaughter, that the progeny of the crossbred ewes were broader in 
the back, thicker in the flanks and shoulders and in every way were more in accord- 
ance with the requirements of the export market. 
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The result of ji'i-adiii<»- the dressed (arcases for (juality is shown in Table 13 
hereunder : — 

^I’ABLK 13. 

(Quality of Carcases. 

Ham. i EAve. 


Dorset Horn ... | Lincoln-Merino 

English Leicester-Merino 
Border Leicester-Merino 
Homnev Marsh -Merino 
Merino 

iShropshire ... | Lincoln-Merino 

English Leices tc^r-Merin o 
Border J..oicoster-Merino 
Romney Marsh -Merino 
Mc:rino 

Southdown ... Lincoln-Merino 

English i..eice.ster-Merino 
Border Leicester-Merino 
1 1 omn 0 y M a rsh - M erin ( > 
Merino 


i> a very distinct inijtroAcincjit iti (luality as tlie result of the use of the Longwool- 
Merino crossbrt'd (*we instead ol' th(‘ Merino, and this ai)))lies to nil f)r(?eds of tlu‘ 
Long-vvool g'l'ouj). In holh eases the* Sontiwlown ram jnodmaMi tin* gi’(i;it(»s^ numhe; 
of lirst-g’rade ea leases. 

J laving* reg'ard to the r(‘sults with both types of ew(‘ the in\ esligaiors " write; 
“The Southdown ram is hy fin* the best sin* to nse foi* export lam') hreiMling, if the 
object ill view is the pi’oduction of nicely-turned, ('\ cn-th'slicd mid uniform car 


First 1 
Grade. 

Second 

Grade. 

Third 

Grade. 

Reject. 

/o 

o 

o 


66- 10 

30-51 

3-39 

0-00 

76-36 

23-64 

0-00 

0-00 

58-21 

31-34 

8 - 96 

1-49 

76-79 

19-64 

3 • 57 

0 ■ (X) 

63-46 

36 -.54 

1 0-00 

0-00 

54-39 

42-11 i 

3-50 

0-00 

81 -40 

16-28 1 

2-32 

! 0-00 

.59-02 

37-70 

3 - 28 

1 0-00 

57-14 

33-33 

9-53 

0-00 

43-75 

1 47-92 

1 S-33 

0-00 

e: 

X 

X 

1 

' 8-20 

i 

i 3 • 28 i 

0-00 

90-00 

8 • 33 

1-67 i 

0-00 

84-85 

13-()4 

1-51 ; 

0-01) 

84-13 

14-29 

1-58 i 

0-00 

91-81 

i 8-16 

0-00 

0-00 

t in tin- (iise of' th( 

* Southdown, 'there 


Tlic recent (21 8 31 } consig-nment of experimental liimb-< from Mr. \V. ( 1 . 
i>urg*(‘s. “Tipp(rni*y,'’ is in agieement witli this. The motlnu’s of th(‘sc himlts wci'e 
Loiigwool- Merino ('rossbr(*ds, piii;cii>ally Lincoln-Merino. TIk' cin-enses by tlie dif- 
ferent rams were gi'aded as follows; 

(^cALri’Y OF “ Tiitekahy ’ liAAins. 1‘t:n. 


Quality. 


First 

Do. 

Do. 

Do. 

Second 

Do. 

Third 





Sir('s. 


Mark. 

M'eigbl . 



— 


South - 

Shro])- 

I lorsct 



doAvn. 

shire. 

Horn. 

Swan 

IhidcT 36 

17 



do 

42 

4 

11 


Cygnet 

do. ... ••• 1 

„ 36 

42 


17 

9 

Curlew i 

„ 36 


- 

7 

do. ••• ••• 

... . . • • • - 1 

.. 42 

i 


.3 

1 

Total ... .. i 


21 


1 37 

! 


Messrs. Colebatch and Scott. 
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Though the best quality of the other crosses was classed as first-grade, it was 
very evident that the Southdown lambs were superior because of theii’ gree^ter 
plumpness, belter “prinieness’^ or and uniformity, 

Tlie monetary returns trom the different crosses at the Koseworthy Agricul- 
tural College, calculated on the bawis of a flock of 100 breeding ewY*s, are given in 
Table 14 hereunder. For comparison those of lambs by the same sires but from 
Merino ewes aie included — 


l ABJ.K u. 

AWI AI, (iKOSS UKTI’KNS FK(»M 100 Kwks (KXI'OTIT), 




Lambs 

Value, 

Value, 

Total, 

VaJm 





Ram. 

Kwv. 

Mar- 

Lamb 

Laml 


Value 


Ewe 


XOUil 




keted . 

(Jaroase. 

Pelts. 

Tiamhs. 

Fleece. 

lleturn 





£ 


< 1 . 

£ 


d. 

£ 

s. 

d. 

£ 


d. 

£ 


( 1 . 

1)01 sot Ifovn 

lJucoliv-Mmno 
Kiiplinh Leicester- 

hfi ■ 72 

120 

0 

S 

27 

0 

0 

inn 

0 

s 

72 

n 

s 

220 


4 


Merino ... 

Border Leicester- 

SS • 7 1 

127 

17 

10 

24 

0 

0 

151 

18 

4 

71 

12 

4 

222 

n 

8 


Merino ... 
lioniney Marsh- 

lOH (H) 

155 

1 5 

0 

20 

14 

4 

185 

10 

1 

70 

s 

4 

255 

18 



Merino 

hO • 22 

122 

0 

5 

27 

0 


159 

IS 

10 

71 

r, 

0 

221 , 

2 

10 


Merino 

7n 12 

4 OS 

2 

4 

22 

1 1 


120 

14 

0 

85 

0 

0 

215 

14 

0 

Slu•op^5hiro 

Lincoln-Merino 
LngUsii Leicostor- 

02 - 14 

12 s 

0 

7 

25 

12 

11 

154 

2 

n 

72 

n 

s 

227 

10 

2 


Merlno 

75 -41) 

ion 

IS 

1 1 

20 

15 

2 

127 

1 4 

1 

71 

12 

4 

1 00 

7 



Border Leicester- 

Merino ... ... 

llomiKiy .Marsh' ! 

1 lOO-UO 

I 1 

142 

1 

s 

2S 

n 

S 

170 

s 

4 

70 

s 

4 

240 

in 

s 


Merino ... ... 

; 72 -So 1 

402 

12 

14 

2 *’ 


1 

125 

17 


71 

f, 

0 ' 

! 107 

2 

0 


Merino 

7H • no 

1107 

4 

4 j 

22 

5 

7 

120 

1 

0 

! 

85 

0 

0 

1 215 

0 

11 

Soiithilowii 

Lincoln- Merino 
Lnj^llsh Lidcester- 

1 

|.:u 

in 

1 

1 

25 

15 

i 

1 

ino 

1 

1 1 

7 

72 

n 

H 

222 

18 

•> 


Merino ... ... 

Border jA'iceater- 

OS 2 () : 

! 

1142 

1 

12 

1 

i 

1 

0 

ino 

1 

12 

^ i 

71 

12 

4 1 

1 241 

n 

0 


Merino 

Boinuey Marsii- ! 

I 4 os '20 i 

|150 

2 

II 1 

1 

1 251 

15 

1 

ISH 

IS 

0 ! 

70 

s 

4 

250 

n 

I 


Merino 

102'2S 

140 

« 

0 

20 

5 

2 

178 

11 

0 

71 

5 

i 

240 

in 

0 


Merino i 

1 M 07 

ills 

2 

n i 

1 

22 

4 

n 

111 

8 

"i 

85 

0 

0 ' 

220 

K 

0 


The highest monetaiy returns w^ere obtained by lambs sired by the Southdowui 
I’aiu from Border Leicester owes, closely followed by Dorset Horn lambs from sim- 
ilar ewes. When the returns from lambs and pelts are compared, it is seen how' 
much better (except in two cases (8hrupshire-Eiiglish Leicester-Merino and Shrop- 
shire-Romney Marsh-Merino) are the returns from the Longwool crossbred ewes 
than from the Merino ewes. To have been othemise would have been surprising, 
for, as the expenmental results have been examined phase by phasi^, it has been 
seen how much better mothers of the lusty, vigorous export lamb are the crossbred 
ewes than the Merino ewes. It has been shown that — 

They are more prolific; 

Are freer from lambing troubles; 

Produce lambs 11/2 lbs. heavier at birth; 

Produce quicker maturing lambs; and 

Produce more highest-grade lambs. 

The relative advantage, due to the greater monetary returns from the lambs 
with crossbred mothers, is loAvered if the value of the wool produced by the mothers 
is taken into account. In this connection, howrever, it has already been pointed out 
that the difference between the relative wool returns from Merino and crossbred 
may require to be reduced because of altered rates and different conditions obtain- 
ing on the average farm. 
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LAACB8 FKOM MERINO AND M)N(iWOOIi rKOSSlDIEO EWES 
BV THE SAME BIKE, 

“TIPPERARY,” 24tli AUGUST, Ui.il. 



Si j'o — Sh rop.sli i f<‘. 

(itli Aujj'ust, UKil: Ewe, 2S Ihs.; ( 'rossbroi! Ew(‘, 77 lt»s. 


The e.\j)erinie!i(s have ^ll(^wn that all the lj(>iij4\V(K)l-Meiino (M'osshreds ^ve^e 
'rl('('i(ledly better than [)ure Merinos as iiiotliers of the Kx|>ort Laiat). 

Tile breeding of tlRv ('rossbred ewes dei>eiids ii})oii tla* conditions undei* which 
they are to be ke[)t. rndei- Hosewortiiy conditions llie Bordei- Leicesti'r- .Merino 
cross WH^ the most suitable, and, as these conditions are siinilai* to those in tlm 
^I’eater portion ol tini’ A\lieat Belt, that cross will bt* the most snitable toi’ that 
area, in the wettei' districts the Bomnev Marsh will undoiditedly have its jilace be- 
cause of its immunity to foot-)*ot. Similarly, where ])astni’es are more plentiful and 
luscious, the Enirlish Iji'icestcu’ and Ijiucoln will lind their placees. 

Summed up, these experiments teach us definitely that, for the production of 
Export Lambs — 

(1) The Longwool Merino crossbred ewe is a better and more suitable 

mother than the Merino ewe; 

(2) Under the conditions which obtain in the Wheat Belt the most suit- 

able breed to mate with the Merino to produce this Longwool 
Merino crossbred mother is the Border Leicester, followed by the 
English Leicester, Lincoln and Romney Marsh, the last-named for 
wet districts; 

(3) To produce the highest quality Export Lamb the Border Leicester- 

Merino ewe should be mated with the Southdown ram; 

(4) When Longwool Merino crossbred ewes are not available, the best 

results are obtained by mating the Merino ewe with the Border 
Leicester ram. 
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TRANSPORT, GRADING, AND MARKETING OF LAMBS 

FOR EXPORT. 

E. H. GoiiDiNf], Controller ol' Abattoirs. 

Transport. 

Having’ produced the correct type, properly fattened and tiiiished ready for 
e.\|)ort, too much care cannot be exercised in trans})orting: the lamb from the farm 
to the freezing works. 

As this lamb has furnished up to the export grade, about 70 lbs. live weight 
or 34-30 lbs. dressed weight, in 12-14 wec'ks from birth and is full of sap owing 
(o suckling the mother for the whole period, it is easy to imagine that, being so 
lender, it is vei’y susce])tible to being bruised. 

Quick transport is essential. If the lamb is subjected to rough handling and 
too long a time is taken between the farm and the works, in addition to the 
wastage in weight, which is an economic loss, the sap will dry out and the con- 
se<juent loss in this direction will not only atfect the bloom but the flesh will have 
a tendency to become coarse. This pai'ticular item must not be lost sight of, as 
the fineness of the grain in the meat is largely responsible for the })rice realised. 

Dogs should never la* used in yarding or trucking if it can be avoided. Dogs 
that are used to working in the paddock may never bite a shee}) oi’ lamb, Init dogs 
that are u.s^hI in tin* yards and races loading and unloading, owing to the conges- 
tion, have a tendency to nip the lambs in the legs and Hanks, and e\'ery time this 
is done it can be seen in the dr(‘ssed carcase and is responsible for (piite a nuinlier 
of rejects (solely from this cause). For the .same I'cason sticks should not be used, 

\ piece of empty chaff bag i< much better. 

Taimbs should nev(‘i’ be ('aught by the wool. This will also be rellected in tlic 
dressed carcase by a bruise wherever it ha[»pens. Whenever it is rnn'cssary to catch 
and handh* a Iamb in the yards, ra('es or trucks, it is better to place tin* arm urnler 
the ue('k and body and lift it bodily from the ground or lloor than attempt to 
drag it by the leg or wool. 

It must never be forgotten that, after having bi*ed the right lamb, in order to 
r(‘alise the maximum return, right from bii'th to the slaughtering lloor, eN’ery factor 
must be strictly observed, and cjuite a lot of the work in pre})aring the lambs for 
export may go for nothing unless every care is observed betwe(*n tin* time the land 
is taken from its mother and r(‘aches the freezei-s. 

Grading. 

The lirst thing the grower should aim at after liaving secured the correct 
ewes and rams is a high uniform standard of (juality, so that when the lambs reach 
the export works there will be as few as possible classed as rejects. 

The ideal lamb ('arcase, ]>roperly linisbed, should be compact, symmetrical full 
in the neek, liroad in the back and loins, thick shoulders, buttoc'ks and thinks, and 
meat down to the knees and hocks, covered with a smooth white selvedge of fat 
.sufficient to hide the fledi. This is what is known as the bloom, and is very largely 
responsible for the general appearance and market value. It sometimes happens 
that, when a lamb is dressed, the kidney fat and general appearance are a dull 
yellow. This may he due to some impurities in the feed or other causes, but this 
carcase is invariably rejected as unfit for export. 

A fault that is frequently noticed i.s the manner in which the lambs^ tails are 
docked. In fact, in the majority of cases more cai’e should be observed. The tail 
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is ('ut off between the joints, and the bone is lel't protruding’. This causes the 
meat to he discoloured all round the end of the tail, and is most nnsatisfactory. 

The correct way to dock a lamb’s tail is, before severing the tail, to draw the 
skin slightly towards the butt or bo<ly, then cut the tail off at the second joint. 
If the skin has been drawii sligjidy })ack before cutting, as soon as th(‘ tail has 
been severed, the skin and flesh will come back and completely covm* tin* bone and 
heal over it. This leaves a more attractive and finished app(‘aran('e. 

A laud) at 1.1-14 weeks old, pi’operly nourished and (uired for, should weigh 
a|)proximately ()8-70 lbs. li\e weight on the faiari, and, assuming the time taken 

in transit is not. unreasonably long, should show a di’csscnl weight at the fi'cezinii’ 

works of 35-.l() lbs. One consignment of “Ivoobabbic'” Southdown lambs out of 
Border Leicester-M(‘iino cAves in August of this year was sent to the Aletropolitan 
Market and piu'chased loi’ expend. These lambs tj'a veiled 13 miles to the j-ailwav 
station, taking 1 tvj days^ were I'ailed 17.) miles, and, atf(*r being 72 lioiiis troin 
the farm to the export woi*ks, dressed at an average of lbs. The land)s were 

12-13 we(‘ks old, and topped the market against 1aml)s several pounds hea\'iei’. 
This s|)eaks particularly well for the Southdown lambs out of the Bolder Leii'estei 
Mfuiiio ewes. 

The lambs are graded at the works for both (piality and weight. Tluu’e arc* 
four (juality gnides, aIz., 1st, 2nd, .‘Ird, and rejc'cts. Thc-se are determined by the 
condition and bloom of the ('arcas(‘s. The weight and grad(‘s arc* as follow: — 
28-30 lbs., knoAvn in the trade as 2s. 

37--12 lbs., known in the trade as 8s. 

43 lbs. and ovei*, known in the trade* as Is. 

30 lbs. and undei’ of the same cjuality will invariably retui’ii a higher price* per 
pound than heavier Aveight- on the London inarkeff, consecjuently as the 70 lbs. live^ 
weight will di'ess at 35-.3() lbs., this is a safe course to adopt in ordei’ to secure a 
uniform consignment. 

Anothej’ reason is that at this age and we*ighl the e‘\\e‘ is abb* to tlioi’oughly 
noui'ish the lamb, and this is relleeffed in the bloom when vicAving the dressed car- 
case. 

Tlie grower should carefully hand-piek the lambs before leaA ing the farm 
ioi- both weight and ejuality, in order that as few rejects as possible reach tlie 
Avorks. It doe*s not pay to ship third grade lambs; they Avill Tetnrn a l)e*tter ])rice 
on the local market, in addition to discounting the value of the first grade lamb- 
in the consignmemt. 

A consignment of uniform Aveight and e|uality is calciilate*d to return a l)ette*r 
price than would be the case if the consignment consisted of miscellaneoeis sizes, 
even if they are of first eiuality. 

Naturally, it is not alwavs possible to secure a parcel ot tlie* ide‘al lambs, but 
tliis suggestion is made in order that growers should aim at ji unitoi'm standaid 
of the type that will hold its own wdth anything we have to compete Avith lu the 
Overseas market, and nothing efse will put Western Australia on the map as a 
State that can i)roduce lambs erjual to the best, and consoepiently enable the grower 
to secure the maximum return for his efforts. 

Marketing. 

The latest advices from London this season are that small lambs are in most 
demand, and the Southdown cross is still gaining in popularity. 
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At present, owing’ to the small number available for exi^ort, the only manner 
in which the lambs can be marketed is either by sending to the metropolitan 
markets for sale by auction or consigning to the West Australian Meat Export 
Works at Robb's Jetty and slaughtered, frozen, shipped to London and vsold on 
the growers account. It is probably fairly safe to say the latter course is th(‘ 
better, on the assumption that the grower can supply a consignment, large or small,, 
of the correct type and (juality. By shipping the surplus lambs it will have a 
tendency to stabilise the local market and this, naturally, will be in the interests 
of the whole industry. 

As time goes on and tlie numbers increase, no doubt export i)nyers will ojier- 
ate all over the State during the season and purchase direct from the faim, Wliile 
the numbers are so limited there is not sidhcient iridiuenient for buyers to operate 
anywhere but the metro})()liian markets. 

As an illustration of the improvement in the tyi)e and quality of our lambs 
required, last year two or tliree of the early shiptnents that rtaudied Lon.hm in 
October and eaidy Novembei’ realised fairly .satisfactory prices, but subsecjiient 
shipj)ients did not realise within 2V2d. or 3d. per lb. of the prit'es quoted lor 
New Zealand b.\mbs. The logical conclusion to draw is that the earlier sbipnicnts 
reached the market during that period between the tail end of the New Zealand 
season and the earlier shipments of the folio wdng season. Immediately A Western 
Australian lambs had to compete with othej’ new season's lainb.s, the. prices realised' 
were so low as to be unproiitable. 

With such an area of country suitable for production of lani])s and such a. 
range in tlie seasons, say, from July on the Midland line to Novcml)eii in the 
lower pai’t of the Great Sontlun-n and Soiitli-Western dist)*icts, it is not )w)ssib]e 
to nuu’ket all the lambs in London in October and November. Conse(juently, it is 
absolutely essential that, in order to secure the most use from the natural ])astiires 
and produce lambs under the most (‘conomical conditions, growers must concen> 
Irate on the ju’odnction of uniform lam])s of the hightest (fuality so that they can 
comijete at any time with the best from other countries. This will nec(ssit:ite 
breeding along standardised lines and achieving a reputatioji for quality and rnd- 
Luiuity whi(di New Zealand has oldained for ‘^Ganterbnry’' lambs. 


HORTICULTURAL NOTES* 

Uko. W Wu'kkns, Su|'eriiitoudeiit of Horticulture. 

Up to the tiint' of writing (12th August) weather oouditions have been most 
fa\ c)urable for the clevelo|)ment of fi-uit buds on dociduoiis trees. Good rains siiua? 
the middle of Ma-y have siq)})lied the soil wdth a generous quantity of moisture witli* 
j>ut making it boggy, and Ixeavy fi-osts (hiring June rendered the trees thoroughly 
dormant- eomparativoly (>Hrly in the seas<m. In the latter connection this coason 
differs in a. marked manner from last, wdien the winter w^eather was so mild that 
many ap})lo trees did not (^ease growing until the end of J une, and there is no doifbt 
delayed dormancy had the effect of causing the trees to bud later than usual in the 
Spring 

In districts wdier© thi'ips are liable to appear a delay in blooming, even of only 
one week’s duration, may mean the diRerenco botwoon a good crop and a failure, 
and those who suRerod from the thrqis invasion of last October wdll no doubt have 
cheerfully borne the icy cold morning’s of this year’s Juno, knowing that on the one 
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hand they would be likely to cause the trees to bloom at normal time, and on the 
other would tend to delay the apj:earauco of the ]"est. The apple trees in the 
Southern districts — (^ranbrook. Mount Barker, Albany, Kalgan -where thrijis 
caused a failure of the crop last season, are now abundantly (covered with frmt-buds 
and I would like to again im|)resR on growers thei'e the necessity foi' thinning the 
fruit in November and December if a heavy setting takes ]da(*e. Tn every year of 
big crops we see thousands of cases of small fruit, neai’ly unsaleable, or saleable only 
at prices which do not pay for marketing, and yet the lesson that 'it j'ays to thin ’’ 
seems as far off as ever from lieing learned. I think one reason for this is caused by 
the alternating crops ; if it were possible for two heavy cro]^s to oi‘cur in succossi^^e 
years there would be no time for forgetfulness, and thinning w'onld engage the 
orclmrdist’s attention just as regularly as y runing, cultiv^ation and other essentials 
in horticultural husbandry do now ; but when the heavy year follows t he lean year 
only the latter is remembered on the occrasion of the next heax y (ut)]>, and the fear 
that thinning will rechice tVie yield again becomes an obsession with many growers, 
and the work is not caiM’iod out. It may perlmps bo worth while to state once moi‘e 
that judicious thinning does not reduce the number of ruises of fruit for mai‘k(t, it 
only reduces the nurnla'r of indix idual fruits, and it does irnprore the f|uality. 

1‘articulars in connectioii with the exia)rt of fruit froTu \\"<\s(ern .Vustralia for 
year ending 30th «Iune, 19,31, showing quantities and destinations, w ill he of interest 
to growers, and are as follows : 



^ OK KJtKsn i 

nr IT Kl 

tOM WKSTKKX 

Ar.STJULIA KOK N KAB 

KNDIN 

a 




:iOTIl .M'NK, 103!. 



Destimitiofi. 

! 

Apples. 1 Boars. 

Chiinccs. 

Crapes. IVachos. 

JMuiiis. la'Mioiis. Melons. 

Oranyes, 

Total. 


cases. cases. 

cases. 

(•ascs. cas(*s. 

eases. 1 eases. eases. 

ea ses. 

eases. 

Coloinl)(> 

7.V)S8 


17.133 

... 

J .:}6J I 

26,482; 

Port Said 

6,r.r)4 

... 

181 

; ... 1 


6 . 7:15 

Batavia 

ft, 177 

: ^ ’ 

2.108 2:1 

51 J ■ ”50 

ois 

0.7801 

Sonrabuyji 

7.145 

1 

2,78.5 5 

58 1 25 i 

4i:{ 

10.647A 

Singapoiv 

11,70:1 57(K{ 

! 

7,081 101 A 

144 DM* 

! .02;’, 

21,8001 

London 

1.50, -204 12.4Stq 


17.201 1 

•Si ... .1 


180.017; 

lioinbay 

100 

1 

3.50 ' 



456 

({langow 

25,218 

' 

... 

i 


25 ,2 1 8 

Lls’erpool 

13,07:1 

** 

'502 



1 1,175 

Hull 

1,170 


1 00 

i 


1,270 

Southampton * 

1.03:i 


204 



2 , 1:17 

tIanil)UTj4 

i 147,200 2,78r>i 

r> 




1.50.0001 

Stockholm 

(18,687 i :150 


500 



60.537 

Copenhaj^en ... 

i 15,302 


.50 



15.4 42 

Bremen 

10,008 


... 


5U 

10.148 

Dunkirk 

5,158 





5,158 

Durban 

3,422 





:?.422 

•Mauritius 

50 


.50 : 

1 


100 

ItauKoou 

260 


I .50 


25 

:i:;5 

Sarnaran^ 

75 





75 

Balornhanw 

! 20 

1 


j ^ 


2o> 

INmaiiR 

(i 


5 


100 

11 1 

WcHluKton, N .Z. 




i 

175 

175 

.\ucklanci, N.Z. 


! 


1 "’ 10 ' 

225 

2:15 

slianKhal 




j 

100 

101^ 

Honu Koji^r ... 

"210 



1 

100 

:U0 

Lyttioton, N.Z. 


j 


1 

70 

70 

Duuedin, M.Z. 


1 

j 

! 

70 1 

70 

Totals 

482,638 16,773? 


18.480 , 1:10 

261 J j 275 lA 

5.5:{01 

554 . 1 26 


It will be noted that a})])les. grapes and pears, in t he order ment ioiKMl, are our 
principal export fruits and the quantity of grapes sent aw'ay t his > ear liad only once 
been exceeded. Tliis occurred in 1929, when 48,683 cases were ex])orted, but prices 
received this year were considerably better than in 1929. Oranges, unfort unatel\ , 
still rank low in quantity ex[)orted~- under 6,000 oases out of an annual average 
production of over 200,000 cases- and it is hoped experiments now being conducted 
by the Council for Scientific and Industrial Research in treatment before sbi])ment 
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will prove HueccHHfiil tiiid oiiaible citrus fruits to be la-iidod on the ov6i*seas markets in 
gooil condition, for the difficulty connected with this has in the past been the prin- 
ci]:)al reason v'hy oranges liav^e not been exported in larger quantities from Western 
Australia. 

A loviow of jjarifculais of acreage and ))roduction for year ending 30th June, 
I 030 (IpJest figures available), show that the area under orchards increased by 
136 acres, from 18,735 to 18,871, and that the increase was almost wholly due to 
a|)|jlo ti‘(H*s, the area under those having risen from 10,468 acres in 1929 to 10,885 
in 1930 an increase of 417 acres. The princijial decreases in the ])eriod mentioned 
occurri'^d in orange trees -75 acres, and pear trees -72 acres. 

The area uiuka* N’ineyards shows a small in(*rease of 21 acres. 

I ‘artioulars of a.creagi'! and production of all kinds of fruit for season 1929 -30, 
ar(> as follo\\' : 

FRUIT IMIOiniCTlON AND ACRFAUK FOR SEASON 1929-30. 


I 




Area. 


Yield. 

Kinds of Fruit. 



' 




Un}»rodiictive 

Productive^ 

Total 

bushels. 


acres. 

acr(‘s. 

acres. 


Oranges 

440 

2,416 

2,856 

218,386 

Mandarins ... 

19 

)6I 

180 

14,102 

Lemons ... 

46 

457 

503 

58,180 

Other Citrus Fruits 

8 

20 

28 

3,894 

A| )] )lcs 

3,028 

7,857 

10,885 

442,243 

Oears 

122 

893 

1,015 

87,461 

Peaches 

174 

633 

807 

65,547 

A])ricots 

135 

553 

688 

62,193 

Nectarines ... 

56 

151 

207 

15,231 

PluiJis 

240 

675 

915 

70,732 

(hiinces 

15 

80 

9r> 

8,287 

Tigs 

49 , 

301 

i :«() 

1 34,950 

Bananas and Plantains 

1 ! 

7 

1 « 

. 1,684 

All other Fruit Trees 

78 

200 

! 278 

Value £6,656 

Strawberries 


25 


42,449 quarts 

Other Small Fruits ... 


31 

1 

Value £492 

Totals ... ... 

4,411 

14,460 

18,871 


Grape. Vines. 




I 

CW'tS. 

Table Grapo.s ... ... 


1,030 

1,030 

57,995 

Wine Graijes 


1,338 

1,338 

46,058 

Drying Grapes 


2,233 

2,233 

172,676 

Grape Vines not bearing ... 

363 

. ••• 

363 ! 


Totals ... ... 

363 

4,601 

4,964 

276,729 


It will be noted from the above, that of a total area under orchards of 18,871 
acres, 10,885 acres or 57*6 per cent, is comprised of apple trees. 
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PLANT PROTECTION AND APICULTURE. 

11. WiiiU>u<ninY Lanoe, 

Apiculturist. 

The “Bee World’’ for Ibiy, 1931, jj^ives a suiiniiary of a broachfiist lecture by 
J^iofessor Di*. Borchert on the above subject, and as ])lant protection and aph'ul- 
ture are both related to tlie agricultural wealth of Western Australia as much as t > 
that of any other country, I propose to deal brielly with th(‘ subject in these pages. 

It is not so long' ago that beekeej)ing was considered by many as the bobby of 
a few cranks, but ii we go iurther i)ack, we find tliat it was an important pursuit 
and means of wealth long befor(‘ Great Britain became a part of the civilised 
world. At the present time a]nculture is a most imt)ortant industry in many 
countries, not only for the ])roduction of honey, but also on ac('ount of its im- 
portance for the ellicient fertilisation of fruit-trees and flowers. 

Plant })rotection is not of such ancient date as ))eekeeping, but is a most 
important i)ai1 of present-day agriculture; and its aim, like that of apicultuiw 
is to inci'ease the agri(-ultural wealth of the country. niseast‘s aiid i>ests attacking 
cultivated trees and plants, and the excessive growth of weeds, are r(‘sponsible 
foi* many crop i’ailures. Plant protection by the use of washes, spi'ays, dusts, and 
traps aims at controlling or d(‘slroying these pests and thus increasing the yield. 

Apiculture has to struggle against the compcdition of sugar, diseases which 
attack bees, and the destruction of jiectar-bearing frees. To these has been added 
another danger -that of plant ])rot(*ction. If diseased ])lants are treated at tlu^ 
wrong time, or in an unsuitable mannei’, be(‘s as wedl as p(*sts may be destroyed. 

it is to be feared that many orchardists and market gardeners do not i‘eali-e 
the importance of the litth' insect, of which so -many |)ersons are afraid, for the* 
success of their industry, and that the bee is really their friend, it is a certain 
fact that if all bees weu'o desti-oyed many crops would lull to an un])rofitable 
ligui'e. 

The importance of the Ixm as a pollinating agent is in soni(‘ couiUrie's realised 
to such an extent that orchai-dists will ])ay beekeejmrs 12s. to 15s. per colony to 
l)lace their hives in their orchards at blossoming time. This may seem an exces- 
sive amount, but if the colonies are strong and in condition for tlie work, and the 
orchard conditions are correct, the increased cro}) much more than comjKmsates 
for the outlay. In market gai'dening much the same applies, i)articula]’ly iii the 
case of puni])kins. Main’ instances are knoAvn where there* has been a good tlowei 
iug of pumpkins, but very little setting of fruit; but in the following year, bees 
having been introduced, there has been a heavy croi). Bearing thesti facts in 
mind, it behoves all those interested in plant protection to insure that when they 
are destroying pests, they are not also destroying their friends. 

The chief danger lies in the fact that the means most convenient for the 
combating of pests and diseases contain chemical .substances such as sulphur, 
copper, arsenic, fluorine, etc. If these are used in the winter to destroy eggs ol' 
pests, or diseases, very little harm results to the bees, as the blossom is not theri* 
to attract them; also, many of the sprays and washes used at this season do not 
contain substances harmful to bees. The most harm is done in the spring and the 
summer, when the bees are most active and blossom is most })lentiful. The danger, 
however, is not so great if sw'eet substances, attractive to bees, are not added to 
the sprays. The greatest care is re<iuired in the spring time, wlum orchards are 
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in blossom. It is essential that sulphur, copper, or arsenical mixtures are not 
applied at the time of blossom, as this is certain to result in the destruction of 
many thousands of bees. The same applies to vegetable gardens. 

In Arneric^a and Germany aeroplanes have been used to distribute poisonous 
dusts over the forests, to destroy forest pests. Serious damage has resulted to 
many beekeepers as a result, and in one ease in Germany a beekeeper, who lost 
353 colonies as a result of this dusting, was fortunate in securing compensation 
of £370. 

Seeing that many apicultiirists depend upon beekeeping for a living, and that 
beekeeping is a most important branch of agriculture owing to the great services 
rendered by bees, it is only right and in the interests of the i>ersons concerned that 
measures of plant protection should be carried out in such a way as not to be 
harmful to bees. Bees are very sensitive to poisons, and it is stated that 2/T,O00,0O0ths 
of a gramme of metallic arsenic, 9/ l,000,000ths of copper or 13/1, 000, OOOths of 
sodium fluorine is sufficient to kill a bee. 

Abundant evideiu'e has been produced by investigators working in all parts 
of the world, which shows that, other factors being equal, the honey bee is the prin- 
cipal factor in the efficient pollination of fruit trees and many vegetables. 

Remember that More Bees means More Fruit — see ^^Pollination of Orchards,’^ 
AgriculUiral Journal, June, 1930, page 310. In the opinion of many, the honey 
bee is more valuable to mankind on account of the work it doe's in the pollination 
of plants and trees — that produce millions of pounds’ worth of food — than for the 
amount of honey it produces. Beekeeping ha.s, therefore, a double value, not only 
being profitable to the apiarist himself, but of even greater value to his neighbour. 


SEED AND SEED-BED DISINFECTION. 

FUNDAMENTAI. PRINCIPLES OF PLANT DISEASE CONTROL. 

H. A. Pittman, B.Sc. Agr., 

Plant Pathologist. 

TJiert* are many different ways in which parasitic organisms may gain 
access to a property or field, etc., on which they have not previously occurred. In 
the case of cereal, vegetable and flower-garden plants, which are typically grown 
afresh each iseason from seed, a very common, and often unsuspected, method is by 
means of the seed itself; using the term in its very widest sense to include such nat- 
ural vegetative means of propagation as bulbs, conns, tubers, rhizomes and sim- 
ilar plant structures. 

The parasitic organisms so introduced may occasionally be visible to the naked 
eye, as in the case of wheat grains heavily infested at the ‘ffirush’’ end with 
spores {Tilletia or potato tubers affected with ‘‘Rhizoctonia Scab” (Bhizoc- 

toma solani) ; but much more frequently they are present, either intside or outside 
the seeds, in the fonn of bacterial cells or fungal spores or threads' which are quite 
invisible to the naked eye. Many of them, indeed, may only be detected with diffi- 
culty even with microscopic or other laboratory means. 

It thus comes about that a sample of seed wheat, which may appear perfectly 
clean and satisfactory to the unaided vision, may actually be heavily infected 
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internally with the “loose sniut/’ limf^us (Ustilago triticl)^ while a sample of cabl)ap^ 
seed quite healthy to look at may ho heavily ('ontaminaterl with the ])a(teria 
responsible for “black rot” {Pseudomonas campeslris) . “Fnsariiim Wilts” of 
tomatoes and watermelons, due to Fusarium Ipropersici and F. nirrum, res[)ee- 
tively, provide other very j^^ood examples. 

Of recent years there has bemi a steady incrt‘ase in this Static in the number 
of seed-borne diseases attacking' veu'etable- and tlowa'r-j^ai'den j^lants, and also 
in the nnmbei’ of plants affected. 

This may be att i'ihut(‘(l very largely to the almost eomplete absenee of seed- 
disinfection methods on the pai’t ot the vast majority of llower and ve^^’Oahh* 
<>TOwers. Those few pro;;r(‘ssive [rersuns who hav'e re<>arded seed and seed-bed disin- 
fection as routirie parts of their crop-pi'odm'tion acti\ ities, hav(‘ bemi re|)aid for 
the extra time and trouble many limes over*. On the other hand, (aises have come 
under the notica* of the wi’iter wh(‘re lii’uwers have laaii ] oadh-ally f(n’(a‘d out of 
business, at least with particular crops, IxMauise they have m'^haded to do so. This 
has been [rarticularly ob\ i()us in the case of “black le^” ol“ cabbaj^es and caulitlowco's 
{Phoma liufjaw), “Fiisai'inm Wilts” of tomatoes, water melons and “(Queensland 
Blue” pumpkins, and “Black l\ot” of ^aibbau'cs and cauliflowers. 

The most fundamental primdjdc^ of plant dis(‘ase control, in the case of (-rops 
pi’oi)ai»‘ated fi’om s(‘ed, may Ire summed up in the phrase*, “Blanl (dean s(‘ed or s(hu1- 
line's in clean soil” usinj:^' tin' tei*m “cl(\an” as synonymous with ‘‘disease-free. ” 
This must be followed up, of ('oui’se*, wherev(‘r n(M'(‘ssary and (‘conomically possible, 
in the ('ase of wind- or insecd-disscaninated dis(‘as(-*s, by siri’ayinn' with appropriate 
fun^dciders or insecd icid(‘s to keaqr the so-far clean yrlards f)‘om hecornina diseased 
from external sources ot‘ infe('tion. 

The abo\(‘ pro^i'amrne invobes, lo^'i('ally, the followin<>‘ steyrs: 

(1) Seed disini‘e(dion, or the use of known disease-free s(‘(‘d. 

{2) Seed-b(‘d disinl e(d ion, or* the use of known disease-f i‘(*e soil. 

(3) IMaiitini’-out, in the ca-e of t r‘ansplant(‘d (O’ops, into disease-f !’ee soil, 

or alternativ(*ly into soil whi(di has not j»Town the sarm* or closely I’e- 
lat(Hl sus('eptihle yrlants for s(‘\ei*al yraars — the rotation or' r'est-jrei'iod 
in the interdrn bein^' always as lonii: as is economically possible. 

(4) Syriayin^^ the al)o\’e-p-ound yrarts of the yrlants, if nec(‘ssar'y, to prrwent 

infection fr'oiri outside sources. 

(5) Eradication, where possilrle, of any int(wnal or (external sour'ces of in- 

fection not ali'eady ('over'ed by (1) and (‘J). 

To these may be added:— 

(()) Mani|)ulation, if possibh*, of the en vii'onrnental factor's, smdi as atmos- 
pherii^ humidity ( wherx* overhead spi'inkh'rs ai’e used, in ‘glasshouses, 
etc.), soil reaedion (acidity or alkalinity, pH), soil moisture relations, 
01 ' time of the y(^ar when the plants are ^rowtr, so that evmi if the 
dis(?as(> is pi-esent it will do only a minimum of dainage. 

Better than all these thin‘]:s, of coui'se, where yrraidicabh^ is the ^rowin^ of 
resistant varieties, but unfor'tunat(*ly in very many cases this imdhod is still rather 
an ideal than a reality. 

Table 1 gives a list of the disirrfeetion methods most courmorrly i econrrrrerrded 
for cereal, vegetable, and flower-garden seeds. Tir every case stritd attention must 
be given to detail, so that the disease-producing oi*ganisms rrray be killed, without, 
at the same time, causing any serious injury to the seed. 
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PREPARATION OF CORROSIVE SUBLIMATE FOR SEED DISINFECTION. 


Stock Solutions Recommended. 

CorroBiye sublimate (mercuric chloride) is the chemical most commonly U'sed 
tor the disinfection of vegetable- and flower-garden seeds, the most fretjuently used 
formula being that known as “1 in 1,000.^^ This means 1 part by weight of Corro- 
sive Sublimate (Mercuric Chloride) to 1,000 parts by weight of water. In publi- 
cations originating in the United States of America, the directions for making up 
tliis ^‘1 in 1,000^’ strength, are to dissolve the Coi’rosive Sublimate at the rate of 
1 ounce in 71 gallons of Avater. In British countries, however, the gallon measure 
used is larger than that used in the U.S.A., so that the correct formida where using 
the Imperial gallon as a measure of volume is at the rate of corrosive sublimate 
1 ounce avoirdupois in 61 Imperial gallons of water. 

Where large quantities of Corrosive Sublimate solution are recjuired, as in the 
disinfection of potato tubers or gladiolus corms, the most convcfiient method of pre- 
jmration is to make up a stock solution at the rate of one pound of finelg-powdered 
sublimate in two gallons of hot water. The poison may be dissolved by carefully 
pouring the hot water over it in the bottom of a wooden, earthenware, glass or enam- 
elled vessel. After cooling, the solution should be stored in a tightly-stoppered, 
clearly-labelled, glass or earthenware jar, etc., under lock and kc'y, till re<|uired. 
Metal containers must never be used for (.\)rrosive Sublimate solutions, as they 
are corroded by the disinfectant. The chemical only dissolves very slowly in cold 
watei', so that hot water should be used whenever possible in making up the stock 
solutions. 

Tahlk u. 

DlLl'TION TABLE FOR MAKING I IN 1,000 CORIIOSIVK SUBLIMATE SOLUTION, 

USING A STO('K SOLUTION OF ONE LB. UORROSIVE SUBLIMATE IN TWO 
GALLONS OF WATER (OR HALF JJL IN ONE GALLON). 


StfKk Solution. T»ikf amount 
iiuUoatnd l«‘lo\v. 


Amount of dissedved sublimate* 
in <|uantity of stock solution 
taken . 


Dilute with clean (ad<i water 
in M'oodi'Ji. ylass, cement or 
earth('nwai<f eontalner tf) 
final volume indicated be- 
low. 


(a) 

(b) 
(<•) 
(fl) 
(e) 
(0 
(ir) 

(b) 


.1 pint 

I :: 

1 

] quart 

1 (Jtallon 
1 „ 

2 gallons 


1 ounce 
A 

„ 

1 

2 ounces 
4 

111 ). ” 


I gallon 4i pints 
gallons 1 i)int 
4 ,. .Ai pints 

« 2 ' 

12 ,, 4 

2", 

50 

100 


In cases where it is antici[)ated that only very little of tlie disinfectant will be 
required, a more convenient stock solution may be prepared by dissolving ounce 
of Sublimate in 1 quart of hot water (or ounces in one gallon) by the same method 
as indicated above. For use this second stock solution is diluted as follows: — 

Table HI. 

DILUTION TABLE FOR MAKING 1 IN 1,000 UORROSIVE SUBLIMATE, USING A 
STOCK SOLUTION OF ONE HALF OUNCE (ioz.) IN ONE QUART OF WATER (OR 
TWO OUNCES IN ONE GALLON.) 


Stock Solution. Take amount 
indicated below. 


Amount of disBolved subli- 
mate In quantity of stock 
solution taken. 


Dilute with clean, cold water 
in wooden, glass, cement or 
earthenware contJiiner to 
final volume indicated be- 
low . 


(a) 

(b) 
(0 
(d) 
(0) 
(0 
(«) 
(h) 


t pint 


1 „ 
pints 
I quart 
i gallon 
1 


l/16th ounce 

1/Kth 

3/16th8 

•i/Sths ,V 
\ 

1 

2 ounces 


34 pints 

1 gallon 
1 

2 gallons 



*8 

n 

2| 

1 

2 


pints 
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The strengths of all stock solutions should be written on the labels as soon as 
the solutions are prepared, and it would be just as well also to include a copy of the 
aj>propriate dilution table on the same or a separate label on the container. 

Mercuric Chloride (Corrosive Sublimate) is deadly poisonous to human, 
animal or plant life. In addition, it is colourless, odourless, and comparatively 
tasteless, and m.ay easily be mistaken in solution for pure water. It should, 
therefore, be used with great care and kept out of the reach ot children or farm 
stock. When finished with, the solution should be poured into a hole in the 
ground, and the hole be immediately filled in or covered over. In case of mer- 
curic chloride poisoning give whites and yolks of eggs mixed with milk. In 
emergency, ordinary flour paste may be used. Then give a mustard emetic to 
induce vomiting and send immediately for medical assistance. 

METHOD OF IISINd THE DILUTED CORROSIVE SUBLIMATE FOR 
DISINFECTING SEEDS. 

The seeds are best immersed in the dilute Corrosive Sulilirnate in a chei‘se-cIoth 
or muslin bag of such a fineness of weave that the seeds being disinfected Avill not 
fall through the meshes of the material. The bag sliould lie kept constantly agi- 
tated in the solution so as to remove air bubbles, which otherwise tend to i>revent 
intimate contact betwc^m the solution and j)ortions of the s(‘ed coats. The (‘a parity 
of the bag should be so great in proportion to the volume of the seeds being treated 
that they will be very fi’ce to move about inside the bag during the tr(‘atm(’nt. At 
the end of the time specified in Table 1 for the particulai’ kind of seetl being 
treated, remove the bag, with its contained seeds, from the solution, allow' to drain 
for a minute or two, and then immerse in clean running water for 15 minutes, lieforc 
ti])ping out the seeds in a clean shady place to dry before* re-pacl<eting or sowing. 
If repacketing the seeds, use a brand new i)acket, the old one having in the mean- 
time been destroyed by fii’e, or in some similar manner, and the* hands having been 
thoroughly washed with soaf) and water before handling tlie se(‘ds again. 

SEED-RED DISINFECTION. 

It is of little use going to all the trouble, time and expense of seed disinfection 
if the disinfected seeds are then to be planted into infected soil. 

Where seeds arc* planted in seed-beds from which the s(*edlings are subsequently 
trans|)lanted into the field or garden, as in the case of many vegetable and tiower- 
garden plants, tlie simplest and chea])est means, in many cases, of avoiding infection 
from the soil, is to yirepare a new seed-bed each time from soil which has not pre- 
viously grown any of the same or closely-related kinds of plants. 

If this method is im}n’actb*,able on acccjiint of the limited area of suitable soil 
on the pi’o])erty, or for any other reason, it may be necessary to use an old seed-bed 
many times over. In sucli instances some form of seed-bed disinfection should 
always be practised. The most commonly used seed-bed disinfectants are steam, 
fire, or formalin. 

STEAM STERILISATION. 

When properly used, steam is the most effective sterilising agent for soil yet 
known. Some of the more commoz? methods ))y which it is a])plied in other coun- 
tries are by the use of underground drain tiles, coveied perforated st(‘am pipes, 
the “inverted paiT^ and “steam lake.” Where steam heating outfils for gdasshouse 
crops are very common, as in England and many parts of the United States, it is 
natural that steam sterilisation of the soil should be much practised. Owing to 
the almost complete absence of .such etpiipment from the maiket- and flower-gar- 
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liens of this State, however, steam sterilisation is for the most ])art (juite imprac- 
ticable. The only method which could be at all conveniently used, and then only in 
rare instances, is that known as the ^‘inverted pan’^ system. 



Kiu'. 1. -S]io^\ino^ a mctluMl cl’ soil l)v steam, iisiii}^ ttu* 

\(‘j't(‘d pail’’ systi'iu. Not<' the (le.vihlc steampijx' (•iiteriiiy tlie liea v yicaviy;e 
^alvaiiisiMl iron ])an at tiie front left corner. Note also the handle at the 
front for liftinj^ the pan from one site to anolh<,'r. l’h(‘ rear liandle is hardly 
obvious in tli(' j)hol o;ir;i } h. - .1 ( Intpp, of I’cf/rhtbh' Garden 

T)is('as('s. ’ ’ 

This involves tile use of a steam boiler, from whicdi st(‘ani under a jiressure of 
about one hundred pounds to the sijuan* inch is forced through th^xible, heavy I’ub- 
ber hose, into an oblong' shallow ]>an of heavy-i*‘auge i^alvanised iron, oi* boards, 
whii'h has been turned upside down ovm* tlu‘ seed-hed to be sterilised. The usual 
time for sterilisinn' under the [lan is from one-halF to one and one-lialf hours at 
a pressure of 80 to 100 His. (se(* Fit*. 1). Further details may be obtained, if re- 
quired, ou application to tlie l)(‘partincnt of Agriculture. 

S T K H \ L I S A T 1 ( ) N HY FI H E . 

A metliod wliicli is niueh in use in Australia, as well as otluT countries, es]iec- 
ially for tobacco seed-beds, is liy the use of a sustained wood fire ou the site of the 
bed for at least four hours. Tliis method is very cdieap in many eountry districts 
whei’e wood can be olitained for tlie mere labour of collecting it, and it deser'ves 
to l)(‘ used much moiT extensixely in market- and tiower-garderi practice tliari it is 
al. ])resent. In addition to its henetreial action in destroying harmful or'ganisms, the 
resultant wood ashes from the tire add a. valuable fertilising ingredient to the soil. 
The heat should be sudicierit to cook a 4oz. potato buried in the soil three inches 
deep, or* an egg hurled five inches deep.*” 


STER] LISA T1 ON W ITH FORMA LI N. 


Formalin may be used ver\v effectively for sterilising seed-beds, its only disad- 
vantages being that it is rather expensive* and that the treatment must be eomi- 
menced about a fortniglit or so Irefore the seeds are to be sown. 

The formula now being mostly r’ecomrnended is 1 gallon of commercial (40 
per cent.) formalin to 49 gallons of water (/.c., a 2 per cent, solution). The solu- 
tion so prepar ed is apjrlied with a watering-can to the soil, which vshould previously 
liave been well loosened up, at the rate of about one-half to one and one-half gallons 


*^N. A. R. I\)ll(M*k, “Tobacco Seed Beds,” Queonslaiul “Agricultural 
Vol. 21, Part 4, pj). 40S-412, October, 19.20. 


J oiirnal, ’ ^ 
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of the solution to the scpiare foot. TIu* heavier the soil, the more needs to be used. 
The treated soil is then smoothed do\V)i and covered with baiis moistened with the 
iormalin solution, and left 1‘or sevt‘ral days. Forty-ei^ht hours is usually enough, 
but no harm will be done if the covers ar<* lel't on for a longer period. The bags 
are then removed and the soil thoroughly st iired with implements previously ster- 
ilised in steam, tire, or formalin, so as to hd out the fumes. The stirring ])rocess 
should })e i’e|)(*ated sev(*ral times during the next ten days or a foi tnight, after which 
the seeds may be safely sown. 

(IFNEKAL WARNING AGAINST RK-(f()NTAM INATING DISINKKCTKD 

SRKD-BKDS. 

Gr(‘at care should always be taken after any soil-sterilising ])roeess not to re- 
contaminate the soil by using undisinfected im]>leme?its from infet'ted ground, or 
iiy walking over the beds rvith c()ntaminat(‘d boots, et('. This is very important, 
inasmuch as soil-inhabiting disease* oiganisms spread much more !a])idly through 
sterilised tfuin unsterilised soil, owing to the killing off, in the sterilising process, 
of the other organisms in the* ground which would ordinarily ('o]n|)ete with or attack 
them. 

CHKSHliNT MIXTURM: KOR CllEUKING DAiMlM NG-( )KK AND ROOT- 

ROT OF SEEDLINGS. 

This mixture was (levelo]a*d by Dr. W. K. Itewh'y at the* Kxperimental and Re- 
search Station of the Nursery and Market Garden rndustj’ies' D(*velojunent Society, 
at Uheshunt, England, especially to control “damping-off” and root-rotting fungi 
in tomato seed-beds or -boxes which had not been sterilised, or whic'h had become 
re-infected by some mis<'hauce after the sterilising process. The following ex- 
tracts from Dr. Bewley’s book, “Diseases oi' Glasshouse Ulants,” pages (Jl and 
describe the preparation and uses of this substance, which lias tlu* great a<lvant;age 
(iVer most other disinfectants that it may be used for walcn’ing around the base 
and roots of growing plants without injuring them 

“The mixtiu’e, which for c()nveni('nce has been narne«l ‘Ulieshunt Compound,’ 
('onsists of t\C() ])arls bif \cvi(jht of (‘opprr sul jfliotr {blno^tonr) oiifl cUn'cn parlfi by 
ireiyht of anitnoniiin) < arlfonatc.'’ 

“The ammonium ('arbonate, trltirJi must bi> fresh, is reduced to a hue powder 
by crushing out the lumps. It is then thoroughly mixed with powdered copper 
sul])hate in the correc't pioportions, and stored for twenty-four houi’s in a tightly 
corked glass or stone jar l)efore using.” 

“The solution is prepared by dissolving om* ounce of tlu* diy mixture in a little 
hot water and adding to two gallons of water. It should not be ])ut into vessels 
of iron, tin or zinc, as it coi*rodes them and loses its strength, and just as mucli as 
is re(piired for immediate use should be prepared.” 

“Plants may be wateicd (around the huso) Avith this solution without injury, 
while the ‘damping-off’ organisms in the soil are destroyed, but infected plants 
receive no benefit, for the fungus is already inside the tissues where the licpiid can- 
not reach it, and such plants eventually die.” 

To use : — ^Pull up affe('ted {)lants, water the soil i'rom wliich tiny have })een 
taken, and the ground at the base of the neighbouring plants, with the 
Cheshunt mixture to prevent attack. In rei>lacing diseased individuals, the method 
should be to remove the affected {)lant, w^ater the hole with a pint of solution, 
"’eplant with a healthy individual, and again Avater with the solution. 

In addition to vegetable-garden plants, Cheshunt mixture has been success- 
fully employed to control Phytoj/hthora spp. and similar root- and stern-rotting or- 
ganisms of Iceland Poi)pies, Stocks, Phlo.T dnimmondi, and other flower-garden 
T>hint8. 



HERD TESTING. 

THE OFFICIAL AISTRAIJAN PUKE BRED DAIRA’ CATTLE PRODUCTION TESTING SCHEME, 
f'oncliictei by Dairy Braiioh, Department of ACTicnlture, Western Australia. A>ar enclinsr 30th .June. 1931. 
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TOBACCO. 

NOTES EOJ{ INTENDING GROWERS. 

A. R. C. Clifton, 

Officer in Char«:e of Imj^ation. 

The objective in to])acco is to produce a leaf havin}.»‘ those desirable 

smoking qualities and colour which would enable' it to be used for manufacturing’ 
])Ui’poses. The trade demands a bright coloured hue-cured leaf, possessing a mild 
and not objectionable aroma with good burn. These cpialities are primarily influ- 
enced by soil and climate. 

SOIL. 

The tobacco plant, when once establislu'd, is hardy and will grow under a wide 
range of different soils and climatic conditions, ('ommercial tobac(' 0 , however, is 
not only exacting as to its requiremtnts regarding the texture, colour and cx)ndi- 
tion of the soil on which it is grown, but also in the necessai’y care and constant 
attention re(]uired during the growing period and in the process of curing. Flue- 
cured typ(‘s are ])rodu<'ed on a I'alher |)oor, light coloured sand, oi* loamy sand, 
and a better leaf is produced on the slopes than on (he flats. Good di*a inage is 
absolutely essential. 

Leaf i)roduced on ri(di fertile soils or moist swamp land of either a heavy 
or light textun*, i>ossess(‘s und(‘sirable qualities which make it oj’ little commercial 
value. Th(‘ same applies to black sand or any soils which become waterlogged in 
winter. 

Before spending any money in attempting to grow tobacco in localities which 
hav(‘ not already been })r()ved, it is first advisable to experiment on a small scale 
with a few plants. Only an actual test will deteiTuine if the soil is suitable for the 
production of tobacco witli desirable qualities. 

ULTMATE. 

The growing |)erio(l is during that part of the year when frosts are absent, 
i.e.y spring and summer. It is, therefore, necessary to have (i or 7 inches of rain 
and freedom from frosts dining such period. 

Tobacco being a summer-growing ])lant, its cultivation under natural condi- 
tions must be confined to districts having a sufficuent spring and sunimei' rain, and 
to soils in which cnltivalion will retain snlHcicnt moisture to promote steady and 
very regular development of tlie plant without check to its gjowth. 

As this is a Stak‘ of light average .summer rainfall, it is important to have 
file seedling plants ready for })lanting out as early in the season as possible, say, 
Se}dember, or as soon as the danger of frost is over. This has been very clearly 
indicated in the tests carried out around Manjimiip, and the results of last season’s 
crop further emphasi.se the imiut. Last year’s experience showed that the tobacco 
plant will grow with very little rain, for at Manjimup only 337 points fell between 
planting and harvesting of the experimental plots; but with such light rainfall the 
quality of the leaf suffered badly through insufficient moisture. Just what is the 
minimum satisfactory rainfall under South-West conditions for the tobacco plant 
has not yet been determined, but obviously the figure must vary with the nature of 
the soil. Soils that will retain their moisture through cultivation will require less 
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rain to produce a j>ood (quality leaf than soils which dry oiU more (juickly. One 
point in the cultivation of tobacco whi(‘h should be stres's(‘d is that while the plant 
may survive a check and show no visible ill-effects, any inleiTU])tion of nornuil 
growth depreciates the (piality of the leaf. A humid atmosphere is very desirabh‘, 
esi)ecially dewy nights when the plant is reaching: maturity. 

VA UIFTIFS. 

‘'Hickory Pryor*,” “(’o?i<jUeror,” “\Vhil(* Stem Orinoco.” “Ad -oi k” and “Warne” 
ar-e all suitabh‘ tor tln('-('urin«*. 


SEED BEDS. 

Particular care and attention is necessary in raising- the seedliims in Western 
Austi'alia, as our li^iit summei' rain tall imd<es it important to plant out as early as 
p.ossible in th(^ sprin;^' so as to (‘at('h tlie full Ixmetit fr’om tln^ late sprini»’ rains. 
This riK'ans that the seed beds must he pul d(»wn in wintei*. Tht‘ h(‘sl results in 
the Soutli-W(‘st have b(*en obtained by planting- out in S(‘plend)(n-, wliicdi nu'ans 
starting- the seed beds at tin* beginning' ot duly. The site of the seed bed should 
Ire cai’elidly seleided so as to ('atch as much sun as possible. It should tlui’el'ore 
ha,v(‘ a iNortlnuiy aspect, combined with f’oorl natuj’al drainavy*. A dark sandy 
loam will be found most suitable. 

Bid'oi'e sowing', the soil ot which I he s(‘ed Ix'd is to Ire made should be stca il- 
istnl. Th(‘ simph'st method ol' doinn* this is to Irurn the soil with a slow fire* made 
ol bi’ush and wood until well bu.ned. This will kill all weed seeds, disi'as(‘ s))ores, 
and (dear the soil ot insect pests. .\tt(U' the tire, all nidmrnt portions ara* raked off 
and the remaining' ash(‘s, toitetluu- with 1 lb. per s(piar(‘ yard of sonu* Ltood ('orn- 
ph*te iei’tiliser, sliould \)e lightly work<‘d into th(‘ soil. It il is not piacticabh' 
to sterilise' the se(*d bed hy means of (iiT, formalin can l)e uscmI, the metliod beii;_i;' 
to w’ater the set‘d b(‘d alter it has be(‘n mad(‘ with formalin s(dution at the rate 
of one gallon to e^'(uy sepiaic foot of soil, 'the* solution is made iij) al tlie raft* of 
1 yallon ol' ('oinniercial formalin to 50 izallojis ol' \sal(‘r. .\tl(*)- lln* solution has 
been aiiplied a rover should b(‘ put ov(>r tin* lu'd tor two days to prevent the tunu's 
(^se-ajunii,’. Poveis slioidd the^n be j'emoved and the b(‘ds stii‘ri'd and allowed to air 
for at least 10 days l)etore sowinu the seed. Tin* land around ihe bed should be 
('ulti\aled aiid k(*])l bare* td' v(*«:;(*tat ion so as to d(*sti-oy ajiy jtlants W(*eds wliich 
mi^’ht harbour insect pt'sts. 

The b(*d sliould be built up above the '■'Urroundinj^* land by jai rah boards on 
ed^'(*, the ed^n's of tin* boards bein^ several inc'hes abo\'t* the surfact* of the hnislu'd 
se(*d bed, wdiich should not be Hat, Imt ha\e a ^.^-ood slopi' from back to front so 
as ts) f»et all the drainaue ])Ossible. Tin* slojn* should be towards the sun. To sine 
plify weeding- and looking' after tin* lieds .i:em*rally, il is strongly ret'oniUK'uded 
not. to ha\ the beds n icU'r than dfl. 100 s(|uaT-e yards of s(M‘d Inal is usually pro- 
vided tor each 5 aci’es. 

Aft(*r the soil has been worki'd to a hue tilth and levelU'd, tin* s(*('d should 
be sown on the sui’face. The rate* of sc'edinii;' will, of course, depend u})on the «:er- 
iniiiatinp^ power of the seed. An ounce of good seed will ]dant 100 s(]uare yai’ds of 
seed bed. A simt)le way of sowing is to mix the seed with fine sifted wood ash and 
sow^ first lengthwise and then (uosswise by shaking through a tin pei’foi’ated with 
nail holes in the bottom. After sowing the seed the surfaee of the Ired is finned 
down with a board and wudeicd thoronghly Avith a very fine rc^se watering can 
and the eoveiv? of ealieo, or some other suitable malei'ial then put ou. The calico 
can be tacked to frairies which re.st on the edge of the timber around the seed beds. 
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If the seed bed is properly prepared in a warm sheltered position, jj^emiination 
sliould take from 6 to 12 days^ depending on the w^eather. Seed sown in the open 
may take six weeks to germinate if weather conditions are unfavourable. 

After seeding, it is most important to keep the surface moist, by watering as 
required, un'il the plants are up. After plants are showing the third leaf, tihe 
surface waterings should be reduced to a minimum and every ()})portunity should 
be taken during bright fine sunny days to raise the glass frames or calico cover- 
ings so as to liarderi the seedlings. 

Any weeds must be removed as soon as they can be handled, and the plants 
should be thinned out to approximately one to the scpiare inch. 

Eight to ten weeks after germination, the plants should be ready to plant 

out. 

In case of accidents, it is a good plan to grow twice as many plants as is 
estimated will be reepured, and have three sowings at ten-day intervals. 

FIELD PREIU\RATI()N. 

The land should bo fallowed in the autumn and ke))t i'ree from weeds with the 
cultivator. A second [ploughing will be necessary in the spring about a fortnight 
or three weeks before planting out, and the surface worked to a fine tilth. 

FERTILISER. 

The fertiliser recommended is — 

lOO lbs. Sulphate of .Ammonia 
50 lbs. Nitrate of Soda 
000 lbs. Sn])erpliosphate 
100 lbs. Sulphate of Potash 

at the rate of 1,000 lbs. per acre. The fertilisei* is a))plied along an open furrow 
which is then covered with a plough from each side and levelled oil, the {>lants 
being set out on top of this covei'ed-in furrow at 20in. intervals, the furrows or 
drills being spaced Oft. Oin. apart. 

TRANSPLANTING. 

When the plants are from three to four inches high, they are large enough to 
ti’ansplant into the field. The seed bed should be well watered before pulling, and 
care must be taken to avoid breaking the roots or damaging the hearts of the young 
plants. 

Suitable weather should be selected for transi>lariting into the field, but should 
it be necessary to plant out when the weather is warm, each plant should be given 
a little water as it is set, even half a pint wilL greatly assist in getting an even 
stand. 

It is good practice before pulling the plants out of the seed bed to first spray 
with an ansenate of lead mixture, half an ounce of powder to one gallon of water. 
This will protect the plants from cut worms. If this pest is in the field it is also 
reco]nmended to lay down Paris Green and bran baits made up of bran 30 lbs., 
molasses 4 lbs., Paris Green 1 lb. The bran and poison powder should be thor- 
oughly mixed in dry foiin — the molas.ses should then be mixed with the dry in- 
gredients and water added with constant stirring until the bait is of a crumbly 
consistency. This bait should not be laid in direct contact with the seedlings. 
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The plants are handleid by the tips of the leaves and should 1).‘ set dee^) 
enough to enable the soil to keep the leaves wrapped around the heart of the 
plant, the heart of the i)lant being Just level with the surface of the ground. 


CULTIVATION. 

As soon as the plants have struck, the work of cultivation shoiihl coninienc(‘, 
first by band hoeing round the plants without cutting oi* distinbing the roots, 
and then cultivating between the lows with a Planet Junior or other single horse 
cultivator to break and loosen the soil to form a mulch to pi’cvent evaporation 
of moisture. 

It is of considerable im])ortance that the plant be kept growing from tlie 
time it is set out in the field, and this can be greatly asdsted by continuous culti- 
vation. As the season advances it will not be possibh^ to ('ulti\'ate as d(‘eply as 
the early cultivations on accoinit of the danger of injuring tin* roots. 


TOIMMNG AND SPCKERING. 

As soon as the Mower buds appear at the top of the plant, tliey should be 
cut out. This operation, wliich is known as topping, will commence about ten 
w(}eks after planting out. The average number of lea\(\s hdl after to]}ping will 
be ten or twelve, some more and some less, acco.'ding to whether the plant is 
showing vigorous growth, or otherwise. A vigorous ])lant t()p])ed too low will 
produce a coarse leaf with a j>rominent mid-rib, whi(di is undesirable. 

Topping will cause the plants to branch out from where* the leaN'es Join tlie 
stem. These shoots have to be rerm»ved by breaking them sideways with a finger 
{iiid thumb before they reach three inches in length. The ci-op will have to be 
gone through two or tiiree tini(*s between topping and harvesting to r(‘move the 
side shoots or suckers, as they appear. Roth topping aiul sucktudiig arc^ important 
o])eiations, and can only be neglected or delayed at the saeihliia* of (piality in 
the leaf. 

To obtain the briglit coloured good smoking leaf rc‘<juired by tin; manufac 
turer, not only must the right soil, fertiliser.s and varieties he used and the plants 
kept growing without a check, Imt the leaf must be harvested at the rigid stage 
of maturity. 


INDIUATIONS OF MATURITY. 

As the leaf matures it loses its smooth ap])earanee and Ixs'onies roughened 
and brittle, increases in thickness or body, and if folded betw(*en the finger 
and thumb will split. The green colour of the young growing leaf changes to 
a lighter shade and is decked with yellow. These are all indications of maturity, 

Harvesting will commence from two to five weeks after topping according 
to the soil and season. 

The bright yellow colour indicating full ripeness will show at the tips, and 
if tile leaf is left on the plant long enough will spread ovei‘ the surface to the 
Imtt end. Before this occurs, howev(*r, the first part of the leaf to colour will 
have darkened and started to decay. The leaf is, therefore, picked somewhat before 
the stage of full ripeness, and maturity hastened and evened up artifieially in 
the curing barn. 
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HARVESTING. 

The leaves of the tobacco plant do not mature simultaneously but progres- 
sively from the bottom upwards, and as it is important for successful curing to 
have the barn tilled with leaf of uniform maturity, the method of harvesting is 
to strip the leaxes off the plant as soon as they are ready. 

Four oi* li\e pickings will genei-ally be necessary to complete the harvest, and 
the interxals between pickings will l)e from 7-14 days according to conditions. 
Harvesting and curing, thercdore, are practically a continuous process from the 
time the lower leaves maturv until the top leaves are finally stripped from the 
plant. 

The a\erag(‘ plant at each pi('king will yield from 2-4 mature leaves or 
more, which are broken olT })y haml and cai’efully handled so as to avoid breaking 
or bruising them. 

A simple metliod ol‘ collecting the h*aves is to strip them off into Imssian 
s(|nares or hags cut open, placed at convenient points in the field. These can 
then be folded ovei', pinned tog(‘llu*r at tlie coiners, and carted without delay to 
the stringing-on shed. 

Harvesting should not he (airri(Ml out immediately aftei* rain or whih‘ the 
leaves are vv(‘t witli dew. 

Each picking must he com[)leted and the loaves placed in the curing ham in 
one day, and for that reason tins operation calls for the em|>loyment of addi- 
tional lahonr. 


STIMNGING ON. 

The harvested leaf must he protected from the sun; therefore, the work of 
attaching the leaf to the hang sticks is carried out under cover, which usually 
consists of a lean-to roof against the curing harn, pi’ovided with a bench to wliich 
the leaf is caited from the field. 

The hang slicks are made of lin. x P/iin. timlier 4ft. bin. long, so as to 
enable them to rest on the tier poles which are placed at 4ft. centres in the barn. 
One method of atta('lHiig the h*af is to string if on to alternate sid<*s of the hang 
htick in bunch(‘s of three and four leaves. 

A piece of string twice the length of the hang stick being folded double, 
is attached to the middle of the stick. A bunch of leaves is then held in position 
alongside^ the middle of the stick and a single piece (strand) of the string passed 
j'ound the butts and brought diagonally aci’oss to the other side and round th(‘ 
next bunch of leaves similarly held and so on, working ba(*kwards and forwards 
across the stick from the middle toA\a?-ds the operator. 

The leaves ai’e tied about lin. from the butts and the string finally fixed by 
drawing it itito a split in tin* end of the stick, which is then reversed and the 
same procedure carried out from the oth(*r end. 

The method recommended, however, is to attach the leaves by wire. At Sin. 
intervals pieces of ordinary fencing wii’e about 18in. long are bent around and 
stapled to the stick so as to provide points Sin. or bin. long at right angles to it. 

The leaf is placed on a bench with the butts towards the operator, who 
threads five or six leaves on to each point through the midrib about lin. from 
where it is broken off the plant, the leaves being threaded on alternately back 
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to back and iace to face with the thickness of a tinger allowed between each. 
The hang sticks must be held in position during this operation, and notches are 
provided for the purpose on the edge of the btuich and on posts hd, into tho 
ground 4ft. away. As soon as the leaf is attached, the hang stick is placed in 
the barn. 

THE CIJIUNG BARN. 

The flue curing ijrocess re(juires varying temperatures and humidity. Tht* 
curing barn must, therefore, be provided with a heating apparatus and be air- 
tight. Ventilators bolii to]) and bottom are also essential, as the circulation of 
air is necessary at (certain stages. 

The width of the building must be a multiple of 4t't., so as to lit in the hang 
sticks. These rest on tier ])oles |)laced through the struct at 4ft. centres apart 
horizontally and 2ft. vertically, the lowest tier being placed 8ft. above the floor. 
The length of the building parallel with the tier poles is not so important as the 
width, but it is usual to build the barn s(|uare. 

Curing barns liaxc b(‘en built of brick, wood, tibrolite, and galvanised iron 
llow(^ver, the ('ost will be the main consideration in the material used. 

The illustrations give details for con''tructing a standard size barn Kil’t. x 
l()ft. and five ti(‘?s high built of librolite — the blocks being supplied by tlarnes 
liardi(^ ami Co., Ltd., Riv(‘r\al(‘. A bar)i this siz(‘ will lx* re(juired tor etudi tiv(' 
acres. 

Larger barns are not recommended as the cure would lx* less uniform and 
they would be more dinicult to fill in the one day. 

(/hoaper tines could be made of 20 or 22 gauge iron. A three-foot wide 
.*>heet will make an llin diameter flue, which is connected up in short lengths like 
a stove pipe, Tlie life of such a Hue would, of course, l)e much shoi‘tci’ than that 
shown in the illustration, but it would be much clu^nj^er. 

The Hues recpnre to he given a. gi*adual ris(‘ of 2ft. from wher(‘ they enter 
the harn from the funnice at Hoor level to whe7*e they go through the w'all to 
c'onnect with the smoke stacks outside. They should not be ])laced nearer than 
18in. to the walls of the* hiiilding on account of the dang(‘r of Mrc*. 

Fire bricks an* nec'cssaiy foi- the turmices, and it will be noticed that Din. 
ordinary brickwoik is carried up 4fl. at tlie furnace end of the harn. This is 
also necessary on a(‘<‘ount of the danger of fire. It is recommended that tho floor 
be made of c'oncrete. 

The top ventilation can be improved by having the* ridging so arranged as 
to he able to raise it al)o\c the ti]) of tin; roof so that \’entilation is provided 
the whole width of the building. The vents must, however, fit closely so that the 
harn is as air-tight as possible when they are closed. 

It is estimated that a fibrolite barn would cost from £80 to £Dl). 

A wet and dry bulb thermometer (Psychrometer) will be reepured in the 
harn to determine the humidity and tem[>eratur(‘. The method ol making this 
is described by Mr. G. E. Marks in his formula for curing (Ugarette leaf, given 
later on. 

It is often ne(X)ssary U) put moisture into the barn to get the humidity 
required at the comimmccment of curing. Steam generated from a 5-gallon petrol 
drum and conveyed from it to the bam through a piece of hose will be found 
most useful in this connection. 
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CURING. 

This proeoss is the most important operation in the production of good leal 
for market and recjuires judgment, knowledge and care, in the absence of which 
experience may be very dearly bought. 

As the trade recpiires a bright coloured Hue cured leaf, it is necessary for 
growers to supply this, otherwise the growing of the crop, except as an experiment 
should be left alone. 

Failure is bound to result if conditions are unsuitable. On the other hand, 
it is a simple matter to ruin the leaf in the curing barn even if a first class leaf 
has been harvested. It is not possible to lay down a hard and fast formula for 
curing all tobacco, and the curer must use his judgment in making modification' 
as the necessity arises. 

There are three stages in the piocess, known as (1) ^"ellowing the leaf, (2) 
Fixing the colour, and (3) Drying out the midribs and stems. 

\ el lowing takes ])laee while the leaf is still living and recjuires from 24-3v) 
hours. At temperatures above TiOdeg. F. the leaf is (juickly killed, so this point 
must not be passed during the first stage. 

As soon ii< the barn is filled, the psycbrorneter is hung in the centre among 

the leaves of the bottom tier; vents and door closed and tires lit. The curing 

is started at 80deg. F. or DOdeg. F., and the first stage should be coinphded at 
llOdeg. F. or 120deg. F. 

The leaf must not be dried too (piickly at the beginning, but as it colours up 

the humidity of the barn must be reduced by slowly raising the temperature and 

gradually iiicreasing the Aentilation. 

The next stage, “Fixing the colour/’ is the critical part of the cure, the object 
being to remove the moisture as fast as it is given off by the leaf. If the leaf 
conlains very much moisture, when the yellowing has been completed, patches 
of red or brown will appear on the surface of the leaf. This trouble, known as 
sponging, is caused by insulficienl ventilation towards the end of yellowing. More 
ventilation may prove beneficial, but it is often too lat(‘ to corr(*ct the trouble at 
this stage. 

If the heat is increased too rapidly while the leaf is full of sap, scorching 
will result. The tein})erature should be gradually increased throughout this stage 
of the curing until 13()deg. to Libdeg. F. and kept at from 13()deg. to 140deg. F 
until the Aveb of tlie leaf is completely dried out, which will be fi*om 10-18 hours 
after fhe completion of the yellowing process. 

The critical stage is now past and the last stage is simply a matter of drying 
out the rnidT’ibs and stems. The ventilators are nearly closed and the temperature 
raised 5deg. per hour to ITOdeg. F. and held until the stems are completely dried 
out. 

FOKMI LA FOR CIGARETTE LEAF. 

Gradually raise temperature to 95deg. in six (6) hours, remain at this point 
for three (.3) hours, tlieii cense firing, and allow temperature to dro]) back to 
about 90deg. and remain at this temperature until the leaf has attained a light 
pea green colour or is about half yellow. This usually takes about 20 or 30 hours 
from the start point, and for the whole of this 20 to 30 hours the atmospheres 
should be kept as nearly saturated with water vapour as possible. This can be 
done by applying water freely to the floor and pipes. A psyehrometer is necessary 
to ascertain the degree of humidity required. 
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When the leaf lias attained the half yellow eolouv, advaiua* th(‘ temperature 
•Jlidej^. an hour to 100de«‘., then ojien ventilators in I'oof about three itudies, also 
slightly open bottom vents and continue to laise the heat to llOdeg. in four (4) 
hours. When this degree is reached open all of the ventilators wide both in root 
and at floor level and let them remain thus until the web of the leaf is dry, remain 
at llOdeg. for eight hours, then at this stage the ti})s of the leaf should be com- 
mencing to curl up bright; if not, remain at llOdeg. until this takes jdace. Then 
carry the heat up to 115deg. in two hours, remain there for eight hours, then 
advance to 12()deg. in two hours, stand at this temperature until the web of the 
ieaf is almost dry, then eontimie to 12r)deg., where the drying of the web of the 
leaf is completed. Now half close the vents and raise the heat at the rate of 
rnleg. per hour until ITOdeg. is reached. 4Tie beat is often taken higher, ISOdeg. 
if reipiired, to diy stems which should be (giite lirittle enough to snap when bent, 
("lose vents for last few hours of drying. 

The main points to b(‘ observed in the curing process are:- 

Moist atmosphere during the yellowing. Flenty of ventilation after llOdeg. 
is reached in the drying, Th(*re sliouhl be no sweating allowed at this stage, as 
it causes sponging. Keddening is caused by too se\ere heat, and is suppressed 
by reducing temperature lOdeg., then gradually raising about 2deg. an hour until 
the foimer temperature is reached, then proceed as specihed in foiunula. 

A\()T1) THE FOLLOWING POINTS. 

Ho not harvest tobacco directly after a rainy siiell ; it is advisable to wait 
at least a couple of days if ])ossible, to allow the n^plenishing of gum on the 
leaves and also the riMliuf ion of some (d* the surplus sap a('cumulated. 

HOW TO MAKE A PSVCHHOMETEH. 

Ihike two tliei'momet(*rs and tix them side by side on a iiiece of board. To 
the bulb of one of these fasten a strip of thin muslin, one thickness tight around 
the bulb and secure to ‘same at top and bottom by tying with thread. (Tit this 
wick off about three inches below the bulb, wet the whole and allow about one inch, 
to penetrate and remain in a cu|) of clean water. The water from the cup is drawn 
upwards through the wick to the bulb, thus this bulb is being kejit constantly 
moist, while that of the other thermometer is dry. The water on the suiface of 
this wet bulb will evaimiate into the air about it more or le^ss rapidly according 
to the dryness of the atmosphere surrounding it. Th(‘ more moisture* the air cor?- 
liiins, and less i*apid will be the evaporation and r/rc rersa. Wlu‘n the two thei'- 
n.omcttu’s register alike the atmosphere is said to be saturated and no evajioratiou 
takes place. It is desii’cd to kee]) as near saturation as possible during the yellow 
i'lg jirocess, but a difference of 3-4 degrees is permissibh*. It is important that the 
(hermometer or psyi hrometer should lie hung among the tobacco where a true 
regist'-ation of heat and moisture can be reciorded; proper degrees of heiit, light 
and dryness of atmos])here are the fundamental princiiiles essential in drying good 
tobac'co. 

BULKING AND HANDLING. 

After the steins are thoroughly dried out as mentioned above, all doors and 
ventilators .should be o])ened wide to allow the tobacco and barn to cool down. 
The flues may be covered with wet bags and the still warm floor thoroughly wetted, 
3u* aim being to make the atmosphere moist. In a saturated atinos|)here tobacco 
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will <>c>nie into order in a couple of hours, on an average, and it should then be 
taken down and bulked. 

Too much moisture in the leaf tends to darken it, and also makes favourable 
conditions for mould; it is essential, therefore, that the leaf should not remain 
in a moist atmosphere too long. 

It should be bulked just before it is soft with a slight crackling in the lateral 
veins when squeezed in the hand; at the same time the midribs should be brittle 
enough to l)reak when bent about one-half their length. 

Tobacco should not be bulked on or nearer than one foot of the ground, as 
it absorbs moisture readily and will soon go mouldy. It is a good plan to make 
a bench of boards with air s])ace underneath. 

To bulk tobacco it is usual to lay two rows ol“ leaf witli butts outwards, allow- 
ing the points of the leaves to lap about one-third of their length. The bulk may 
be made to any convenient length and height. 

Aft(u* ea(;h lot is bulked it should be covered tlioroughly with rugs or bags 
aTul weighed down tight to pr(‘vent drying; it should also be examined every few 
days to note if heat generates, and if the tcanperatui’e i‘ises above* HOdeg. K., the 
whole should be turned. 

After the leaf has been in bulk 1‘or six we(‘ks, it is ready for grading and 
packing for market. Tin* leaf is graded according to colour, texture, and size, 
the colour grades being- lemon, orange, bright mahogany, mahogany, and dark. 

If the leaf from each cure has been kei)t separate in the bulk, the texture wdll 
be fairly uniform in each lot and the grading wdll chielly bo a itiatter of coloin' 
and size. Tin* graded l(‘a\(*s nve tied into bundles or ‘‘hands” by \vra])ping a leaf 
around the butt ends, the tie being made by pulling the end of the ti(' leaf through 
the “liand,” a sutlicient number of leaves being put into eacli bundle to make the 
butt of the “hand” a|)])roximately one inch in diameter. 

The leaf is then baled under pr(‘ssui’e, the w'eiglit of a bale Ixung from IbO 
200 lbs. 

A cknowledgmentii : 

Garner, W. A., “Tobacco Curing,” Farmers’ Bulletin, No. 52.). U.S.A. 

Killebrew, J. B., and H. Myrick, “Tobacco Leaf.” 

Marks, G. E., “Production and Flue-curing of Tobacco.” Bulletin 5.‘1, Vic- 
torian Dept, of Agric. 

Smith, Temple, A. d., “Tobacco Culture.” Bulletin 55, Victorian Dept, of 
Agric. 

Note.—A^ tobacco is an excisable coramodity, it is necessary for intending 
growers to keep ('ertain })rescribed records, and to be registered as producers. 
Application must be made to tin* Collector of Customs, Perth, from whom the 
necessary forms may be obtained. No fees are payable in this connection but, 
unless this regulation is compli(*d wuth, growers are liable to a penalty of £20. 
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BRAXY-LIKE DISEASE OF SHEEP IN WESTERN AUSTRALIA* 

By IT, Bennetts^ M.V.S(\ 

The following report deals with co-operative investigations which are being 
carried out by the Western Australian Department of Agriculture and the (council 
for Scientific and Industrial Research. 

Braxy-like disease itself is a trouble which mainly o('Curs in Western Austra- 
lia, but the causal organism is not confined to this State. In consetiuence all sheep 
owners, and particularly those who graze their Hocks on rich pastures for long 
pe]*iods, may find mucli of intcr(‘st to them in this rejort. 

A brief note dealing with the progress of the invesligation into this disease 
was given in a previous issue of tin* G.S.l.IL Journal ( Vol. 2, p|). JOO, 240, 1929). 
Since tliat time, howev(‘r, tin* cause of the disease has been delinitely established 
and some methods of control introduced. 

The Western Australian hraxv like disease is an acute infe(‘tious disease of 
sheep. It is cliaract(‘ris(‘d by a fatal termination, frecjnently without jn’emonitory 
symptoms. Fat animals chielly are attacked, and putrefaction after death is rapid. 
There are, however, no very characteristic post-mort(‘m changes in fresh carcases, 
such changes as are seen being simply the evidences of toxaemia or general ])oison- 
ing. The most charact(‘risti(' feature is the })resenc(‘ in th(‘ small bowel contents 
of very large numbers of a micro-organism closely allied to the Bacillm Welchii^ 
and for which the definite and specific name Bacillus orilo.ricus is lierewith adopted. 
The above characteristics of the disease have led us to adopt llu' descriptive scien- 
tific name ‘‘infectious entero-toxaeniia.’' The disease has a ddinite seasonal occur- 
rence (April to ()ctoi)er), and is confined to cultivated, and ])articularly to well- 
improved, areas. It does not occur on “bush’- lands, and the incidence may be 
checked by transferring affected flocks to uncultivated i)as(ures. 


1. HISTORY. 

The disease evidently a})])cared first in the Beverley- York district about the 
year DIT), its appearance being said to have been preceded by a period of increased 
agricultural activity in this area. Although, as far as can be ascertained, only one 
or two properties wme affected in 1915, the disease* soon spread over a wide area, 
and began to assume serious projmrtions. 

No systematie investigation was made until 1918, when the services of Pro- 
fessor Dakin of the Pniversity of Western Australia were* made available. He de- 
scribed the symptoms and j’ost mortem appearances, and finally gave the o])inion 
that the disease was probably of bacterial origin. Recognising the superficial re- 
semblance of the disease to bi-axy, and to the braxy-like diseases of the Eastern 
States, he designated the Western Australian eondition as a “braxy-like disease.” 

It has been shown by the writer that the local disease is quite distinct from 
true braxy (of Europe) and from black disease of the Eastern Slates. Bull* 
has described a disease affecting sheep in South Australia, which is most probably 
identical with the Western Australian disease. 


'Bull, L. B. — Aust. Assoc. Adv. Sci. Tfeoort 17 : Tlf), 1924. 
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ill 1902, and subsequently,"^ and again in 1910, t Gilruth described a some- 
what similar braxy type of disease in the South Island of New Zealand affecting 
hoggets fattened on tui'nips, and recently expressed the opinion that it is most 
probably the same as that occurring in this State. 

In the light of recent knowledge, Dakiids name “braxy-like disease” is to be 
deplored, because of the coniusion its use may occasion. Nevertheless, in view of 
its universal acceptance in this State the term is retained for the Western Austra- 
lian condition and is here used in that r(‘stricted wense. 

In 1925, the writcu’ was apf>ointed the first Veterinary Pathologist to the De- 
partment of Agriculture of Western Australia, and ('ommenced an investigation 
of the disease. In 192S he was seconded to tin' (k)uiicil for S('ientific and Indus- 
trial Research, and since then has devoted practically the whole of his attention 
to this ])roblem. The Council has provided increased facilities and assistance for 
the investigation. 


2.— D 1ST IM BUT I ON AND K(T)NOMiC IMPORTANCK. 

Orginally contined within a small i-adius, the disease has spread over a large 
aiea of country extending from Thi‘ee Springs in the north to Gnowangerup, Tam- 
bellup, and Bridgetown in the south; a distance of roughly 3S() mih‘s. It has also 
spread in an eastei’ly and westerly direction, following the lities of settlement, and 
has been Tieported along the Kaster?i (hddfields line as far as Merredin. The heaviest 
losses, however, have hecm experifuiced in the Great Southern district. 

The disease, not being a notihabh' one, it is impossible to determine the econ- 
omic loss even approximately, ))ut at a conservative estimate, it must run into 
hundi'(*(ls ()i‘ thousands of i)ounds sl(‘rting annually. 


:i- - INCdDFNCE. 

Tli(i inortality varies considerably from year to yeai’ as regards hnth districts 
and individual properties, the xariation being from less than 1.0 pci cent, to 29 
per cent of the Hock. 

The disease lias a definite seasonal ociunrence, and follows the apiK'arance of 
green feed after the first rains. With early ( Feln*iiary-March) rains it may appear 
in April. Deaths occur spasmodically until late October, when the feed has nor- 
mally dried up. It is definitely associated with green feed, although small losses 
due to braxy-like disease do sometimes occur when sheep are feeding on rijiened 
peas dui’ing th(‘ summer months. 

Th(‘ annual variation in incidence' would ajipear to depend on two main fac- 
tors, namely, cultivation and naturally acquired immunity. 

(i) Cnltivation . — The oecurrenee is definitely related to cultivation and pas- 
ture improvement. In the absence of cultivation then* is practically no permanent 
pasture in the affected areas at)art from natural lierbage with a low-carrying 
capacity. During the winter months sheep are largely depastured on green crops 
(oats, rai)e, wheat, etc.) or on weeds which grow in cultivated paddocks. Paddocks 
left uncultivated and untreated with phosphates carry little forage. Improved 
pastures, consisting mainly of clovers, have been established (in small areas) with 
the assistance of superphosphate top dressing. The carrying capacity of cultivated 

'* Gilruth, .1. A. — New Zealand Departrnent of Agricnltnre, Annual Reports, 
t Gilrutli, J. A. — Aust. Assoc. Adv. Sci. Itoport 13: 567, 1910. 
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iiiicl improved country is from half a sheep to two sheep ]3er acre, 'fhe disease 
has become an almost inevitable sequel to cultivation and pasture imi>rovement 
in certain districts, and Iretpiently lh(‘ ijicidence seems to be dir('ctly related to the 
de.i*:ree of im])rovement. It is cojistantly appearing- in now loc-alities I’ollowin^ the 
openini^ up and improvement of country. 

(ii) Naturally acquired flork immunity . — Records ke))t over a number of years 
show that on })ro]>erties in districts \vh(*re the disease lias been known foj- a num- 
[)er of years, the deatli i‘ale dm* to braxy-lik(* dis(‘ase almost invariably sliows a 
steady decline, rusually, within about five oi- rix years, the moifality rate in flocks 
wliicli aje br(‘d on lliesc jiroperties ultimately beconavs less than oiu* p(‘r cent or 
may disappear entirely. The heaviest losses are ^-enerally ex p(*rience(! in flocks 
which are impoi’ted into affected districts fiom localities where the disease is un- 
known, or in flocks in districts where it has Just r(‘(*ently made its appearance. 

Slierpowners who have* e\pei‘ienc( d a decrease of moi'tality arc always ready 
to admit tliat this is not due to any charge in conditions or to any attempted 
metliods (*f' contJ’ol. A])aT‘t fi’oni tin* benefi('ia] effect of r'han^im; to unim]>roved 
('“scrub’-) country where available, tlu*y hav(* found no elfecti\’(‘ nu'thod of arrest- 
ing’ the (-ourse of the disease except perha))s starvation, whicli they df) not favour. 
The only satisfactory explanation of tin uradnal decrexise is that flocks p’adually 
ac(|ui!‘e a natural immunity. 

When the* dise'ase* first inake*s its appe'arance* in a flock, tin* lieavie-sl losses occur 
in the ,f!:re)WM s]i(*e*p of all a<>’es; in subs(*(|ue*nt y(*ars the pe*rcentai»e e»f total me)r- 
tality e*xperien(a‘d be'comes |>ro<j:‘re.-sive‘ly £>re‘at(*r amon^ lambs 2-4 moidhs e)ld, and 
smaller in the older animals. It appe*ars that most of these e)lder animals which 
survive have been affenffed with the* disease to some decree, and ac(|uired an im- 
munity. This immunity is ai)parently strengthened by the ('on1innon< e'xposure to 
infection, and is ultimately handed o!i to tin* lambs, ]n‘obnl)ly !)y me*ans of immune 
be)dies in the milk. ]\Iase)n Dallin^’ anel (torele)n* have* simwn that ewes immunised 
witli a very closely allied orixanism the lamb (lyse‘nt(»ry bacillus, do actually elimin- 
ate, in the ediolostruin or first milk, immune be)eli(^s wlnedi pre>tect the sne-kincr lamb 
fro?n lamb dy.sentery. 

(iii) Other foetor^. — Of ehher factors inllnencin<»‘ tin* incidence*, tin* condition 
of the* ,sh(*ep is (he most im]ie)rtant. riiiefly she*ep in jifood conditio!i are affected, 
and t’JarticulaT’ly rapidly fatteninii’ animals. Rhe‘e]), of any ai*‘e from two months 
onward, and rams, ewes, and w’e*thers all appe^ar te) be eriually susceptible. All 
breeds are evidently susce>])tible, the disease havin^r been encountered in Merinos, 
Rordem T^eicesters, Romin*ys, Coinebacks, ami varie>ns ci’ossbreeds. 


4.~-8YMPTOMR. 

The perioel b(*txvee*n the ons(*t of reemi^ni sable sympte)ms and death is very 
short, th(’ ureat majority of sln*ep bein^ merely found dead, usually near the camp 
and in the mornin*;. ronsenuently <rreat diflicultv has b(*en experienced in obtaiii- 
iuG: suitable subjects for clinical and pathological examination. Sheep occasionally 
show symptoms after drivins:. as in chanLpno’ ])asture, yardinjif, etc., and dead sheep 
aiY* very often found on the morniu" followiiuj: a change over to fj*esb pasture. 

Two types of symptoms have been noted : — 

fi) Comatose ^ or quiet, type . — The affected animal at first appears restless 
and excited. Tt moves about with nose to the trround, chewu'nc: dirt, sticks etc. The 
i£Xait becomes stap;‘«'erinp^ and soon the sheep lies dowm, usually on its side with its 
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head turned to the left flank, it rapidly becomes unconscious, and the breathing 
is hurried and irregular. Death is quiet, generally within three to four hours 
after the first signs of illness, but in rare cases it may be delayed for about 24 
hours. 

(ii) Convulsive type , — An animal, ai)parently only slightly dull, is suddenly 
seized with convulsions. It lies stretched out on one side with head turned back 
and continuously exhibits more or less violent ^‘galloping’’ movements associated 
with twitching of muscles, etc. Death usually occurs within two to four hours. 

5.- -PATHOLOGY. 

Duii ng the course of the investigation it has been possible to make careful 
post mortem examinations of 30 sheep dead of typical braxy-like disease, the 
animals being either killed when symptoms definitely indicated the nature of the 
disease, or being allowed to die. In all these cases the examination was made im- 
mediately after death. Tn no case has there been any indication of the character- 
istic abnormalities seen in true braxy or in black disease. 

The changes seen in fi’Csli carcases are very slight: — The mesentery and bowel 
walls are injected with blood, th(‘ liver is somewhat soft and frequently somewhat 
congested ; the kidneys are congested, and the heart usually shows pronounced 
subendocardial haemorrhages. Internal parasites are rare or occur only in small 
numbers. Fluke is unknown in Western Australia. Microscopic examination of 
organs, livt i* and kidney particularly, shows evidence of changes usually associated 
with the circulation of a toxin or poison. All the available facts pointed to the 
disease lunng most probably of bacterial origin. In the fresh cases examined, how- 
ever, there wuis no evidence of bacterial invasion of any of the body tissues. 

fl.-BACTFRIOLOGV. 

(i) General . — In ten cases attempts were made to cultivate bacteria from vari- 
ous situations, namely, the liver, bile, spleen, kidneys, heart, blood, etc. Post mor- 
tem examinations were made with careful aseptic precautions, and tubes of various 
types of culture media were sown with the above materials. In only twH) cases 
was any germ isolated wiiich could be regarded as a possible cause, and that was 
a bacterium, subsecpiently found to be the causal organism —/An/Z/ws ovitoxirus. 

B. ovifo.ricus is a microscopic, rod-like organism or bacillus, which is able to 
develo]! spores and thus persist for long ptuiods in soil, etc. The bacillus belongs 
to the anaerobic group w^hich grows only in the absence of free oxygen. It can be 
readily culti\ated artificially. It was at first thought to be B. Welchii, an organism 
which w\‘is one of the main causes of gas gangrene in soldiers during the war, but 
by means of a highly technical test it has been ])ossible to demonstrate that it is 
really an (uitirely new^ organism. 

It api>eared that the disease was not due to direct invasion of the blood or 
body tissues by any bacterium, although there was already some evidence that this 
B. Welchii type of organism might be operating from the bowel. It was therefore 
decided to investigate the bacterial flora of the bowel contents, particularly as 
Bull floe, cit.) had demonstrated the proliferation of B. Welchii in the bowel 
contents of sheep affected with a similar disease in South Australia. 

(ii) Investigations of stomach and bowel contents . — Material from different 
levels in the gastro-intestinal tract was microsco]iically examined. As a result it 
was shown that an outstanding and constant feature in 18 cases of braxy-like dis- 
ease was the presence of large numbers of B. ovitoxicus in the contents of the 
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small inte!:>tine. In tlie bowels of normal sheep and of sheep dyinj? from diseases 
definitely other than braxy-like disease, the preseiiee of this bacillus could not be 
dem onstra ted microscopi ca 1 ly . . 

Associated with the ])rolitic p:rowth of this specific germ in the bowel contents 
is a potent toxin. If small bowel contents (fresh or preserved with 0.5 ])er <‘ent. 
chloroform for 24-48 hours) of normal sheep are passed through a bacterial filter, 
which removes all germs, comjiaratively large doses can be inoculated into mice or 
guinea pigs without any ill effects. On the contrary, similar germ-free filtrates of 
bowel contents of shoe]) dying from, braxy-like ilisease are very toxic for these 
animals, and even foi* sheep. Amounts as low as 0.002 c.c. have been shown on 
inoculation to be fatal for mice and 0.45 c.c. for guinea pigs. 

That this toxicity is due to the elaboration of a toxin by the rapidly multiply- 
ing B. oriloTicus is shown by the fact that experimental animals can invariably be 
protected by the use of the antitoxin of this bacillus. Mice and guinea pigs inocu- 
lated with suitable amounts of mixtures of bowel filtrate, from cases of braxy- 
like disease, and with B. ovUo.ricus antitoxin remain normal, Avhereas similar 
animals inoculated with the same (or smallei*) amount of bowel filtrate without ad- 
mixture of antitoxin invariably succumb. The j^roperties of the bowel (iltrates 
from affected sheep have also been shown to be identical with the toxin produced 
hy B. (nriioxicus in artificial culture medium (horse-muscle broth). 

We arrive at the jioint then that a prolitic growth in the small bowel contents 
of the B. ovito.ricus^ with the ]iroduction of a potent toxin by it is a constant fea- 
tuie of braxy-like disease, ami of no other disease of sheep investigated. 

7.— EXPERIMENTAL PRODUC^TION OF THE DISEASE. 

(i) Inoculation e.rperiments. — (luiiiea t)igs, and susceptible slice]) (bred out- 
side the area when' lira xy-1 ike disease is known to exist) w(‘re inoculated with 
blood from affected sheep. One guinea pig inoculated with 10 c.c. of blood died from 
a B. ovito:ric7is infection, but apart from this, all ex}H'riments were attended with 
negative results. 

One experimental sher'p inoculated with germ-free filtrate of the bowel con- 
tents of an affected sheep, and two sheep inoculated with ciiltiue toxin of the B. 
critojicus died within about 24 hours from what closely resembled naturally occur- 
ring braxy-like disease both in svmptoms and pathology. 

(ii) Drenching experiments . — All evidence indicated that the natural method 
of inftH'tion was by the mouth, field observations having proved the im])oi’tant bear- 
ing of certain dietetic conditions on the incidence of the disease. There was never 
any evidence of the introduction of infection through wounds, and notliing sug- 
gested the operation of any insect transmitter. 

Attempts to produce the disease in susceptible exiierimental shee]), by drench- 
ing them with stomach and bowel contents from affected sheep and with cultures 
of the bacillus, were all attended with negative results. Sheep were stall fed on 
tyi)es of diet which, it had been noted, tended to favour the appearance of the dis- 
ease in the field, and over long periods were given dos(‘s of cultures daily. Sheep 
running on pastures, which were known to be ^‘dangerous^^ wore drenched in the 
field with cultures. Always the results Avere negative. 

It was postulated that the reason for the negative results o))tained might be 
due to the fact that the acid in the stomach destroyed the bulk of the bacteria be- 
fore the more favourable small bowel situation was reached. Accordingly, sheep 
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were treated so as to diminish the acid content of the stomach and given drenches 
of culture. Still negative results were obtained. 

Recently liowever, it has been found possible to bring about the desired result. 
Williams* had shown that when the small bowel of the human subject becomes 
obstructed, there is fre(iuenUy a ]>rolitic growth of B. Welchii in its contents fol- 
lowed by the developimuit of a B. WdchH toxaemia, and it appeared that some- 
what similar conditions might favour the gi*owdli of the closely allied B, otntoxicus 
in sheep bowel conlenls. 

By the use of belladonna, which generally depresses the secretion of stomach 
acid, and oi)ium (at the suggestion of Dr. Gilruth) which slows the movement of 
the bowel, followed by cultures ol' B. ovitoxiem, we have successfully reproduced 
braxy-like disease in foui* exfx'rinuntal sheep. The drugs have been given by the 
mouth in milk (which appaiently acts as a vehicle to carry them direct to the fourth 
stomach instead of only to the rumen, Westerf), and were fol'owcd by cultures 
similarly administered. The (*xperimental disease resulting therefrom resembles 
tin* naturally occuri’ing om* in all pa)’ti('ulars, symptoms, pathology, bacteriology, 
etc. Symptoms ha\ e occurr(*d a^ (>arly as jnne hours after the commencement of the 
exf^erirnent. Some slieep, howenan*, appeal* to have a natural resistance to the dis- 
ease, and cannot be infected by this (‘xperimenlal method (two out of six sheep 
have proved resistant). 

8. THE (bVUSE i)V THE DISEASE. 

As a result of these investigations it is clainuMl that the braxy-like disease of 
sheep in West(?rn Australia is due to the pi’oliteration of B. ovltoxirm in the small 
intestine contents of affected animals with the production of a highly tmtimt toxin 
and its ahsor[>ti()ii into tin* hlood stream. 

( i ) Predi,^])osing Factors . — 

As fireviously [)ointed out, tluu’e are certain factors which 1‘avour the appear- 
ance of the disease: - 

(a) CiUthHiiioa and pasture improvement. — It is well known that the anae- 
robic group of bacteria, ])i’iinarily soil g(u*ms, to whiidi B. oviio, virus hclougs, much 
prefer cultivated laud, ami are more numerous there than in uncultivated soils. 
It has heim claimed that richness of >oils in solulilc lirm* and phosphate iucreases 
the viruleiK'.e or disca.se-prodiu'ii'g power of this group of germs. If so, it would 
explain to some extent the association of the disea.se with the use of superphos- 
phate. 

(b) Bouud slupijlshness. — Both expcnmeiital and field observations indicated 
that this is an important fired is posing factor. The main stimulants to bowel action 
in ruminants are fibre and exei'cise. Bi*axy-like disease is almost always associated 
with th(‘ minimising of these factors, the animals affected being fat sheep in slug- 
gish condition and taking little exercise on abundant luscious green pasture rich 
in moisture and ]»oor in fibre content. Losses have been found to occur also when 
sheep arc feeding on rifie peas (pods and .seeds) in summer and subsisting almost 
entirely on the dry seeds jiicked up fi*om the soil — a concentrated ration without 
much filu’c. 

Certain owners claim that compulsory daily exercise reduces the mortality. 
There is also evidence that a .supplement of dry feed (rich in fibre) has a bene- 

* Brit. Tonr. ^ *295, 1926. 

f Vet. Jour. 86: 401, 1930. 
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ficial effect in reducing the incidence. The preventive effect of ‘‘scrub” country 
is probably due in part to its high fibre content and the necessity for greater mus- 
cular exercise. 

(c) Injury to the small boweh — As might be expected, this exerts a favouring 
iniluence on the growth of the bacillus, but the action of this factor has only rarely 
been demonstrated. Usually tiie lining of the sinull bowel shows no injury except 
for changes ((‘ongestion and haemorrhage) occasioned by the action of the toxin 
produced. Occasionally, however, the injury inllicted by the barbed hairs of the 
pappus attached to the seeds of Inula yraoeoleus (stink wort) is followed by the 
proliferation of B. ovltojicKs in the bowel contenls, with the result that a condition 
resembling braxy-lik(' disease develops, in such cases which have come under 
notice, the lining of the bowels (large, and small) has presented a more or less 
dense felt work of stinkwort liaii's [)enetrating more or less deeply into the bowel 
wall. Judging from information supplied by onicers of the Stock Department in 
South Australia, in which Slat(‘ deaths in shcej> are oftcm ascribed by stoekowners 
to poisoning by stinkwort, it secuns probable that the so-called stinkwort poisoning 
as seen in tliat State is due to braxy-like disease of the Western Australian lyp(\ 
The fart that feeding tests carried out in South An tralia ha\'e failed to demon - 
slrate any toxic. ty in tlu^ plant supj)orts this opinion. 

(d) Biovhemica! factors . — The hypothesis of a S])ecia1 liioeheniical condition 
of the bowel favouring the growth of the bacillus does not appear to be tenable, 
because the disease occurs on a i'aii’ly wide range of pastui’cs with diffei’ind chemi- 
cal compositions; the germ can l/e cullivated in the small bowel (‘onh'nts oi animals 
fed on quite different classes of feed; and the disease may lie exp(*rinientally pro- 
duced in sheep feeding on dry fodder (in wiiich it does not naturally occur), pro- 
vided that a sluggish comlitioii of the bowel is prodmanl. 

(e) Close (jrasivfj. — Outbreaks in sheep feeding elose to the ground and ap- 
parently ingesting a large amount of heavily eontaminatiMl soil haw lu'cn invest! 
gated. In these cases, even shoe)) in store eondition a>'e affected, and then the 
important factor appears to be a n\assive infection with the B. orito.rieus from in- 
gestion of soil. 

(ii) General Conrlusions — 

From our obsm'\’ations and experiments, the secpienei' of events in an out- 
l>reak of Western Australian braxy-like disease on a property is as follows 

The soil has been im])rovod i>y cultivation and the application of phosphatie 
fertilisers, resulting iii increased carrying caj)acity through the growth of more 
nutritious feed. B. ov'd (jj'ieas is introduced to the propeify by animals carrying 
it as an innocuous inliabitant of the large hoAvel. The improved soil has, ])artly 
through the fertilisers dire(d, and partly tln-ough tin* sheep’s dro])piiigs, become 
more favourable than virgin soil for the mnlti])licalion thei'ein of the haeillns. 
Numbers of bacilli may be ingested from time to time by gT’a/ing sheep. When 
feed is compai'atively scarce or non-succulent, no harm i-esults: the organisms are 
either destroyed by the stomach secretions or |)ass rapidly through tlu; small in- 
testine to the large, where they increase but slowly, if at all, and with no ill effects. 
When, however, the feed is rich and succulent with little fibre or cellulose and the 
sheep is putting on condition fairly rapidly, taking the minimum of exercise, tue 
nomal movements of the small intestine diminish materially, consequently the 
bacillus on reaching that bowel multiplies enormously, liberating its deadly toxin 
or poison, which being rapidly absorbed into the blood stream produces the 
symptoms followed by early death so characteristic of the disease. 
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9.— IMMUNI T Y-VACCINATION. 

(i) Naturally acquired immunity , — The evidence for the assiiniption of a 
naturally acquired flock immunity has already been discussed. It is hoped in the 
near future to j^ivo a direct proof of the claims in this regard. 

(ii) Artificial immunity — vaccination . — The evidence of a naturally developed 
immunity and the successful results which have attended the use of ^^anaculture^^ 
of a closely related organism (the lamb dysentery bacillus), lent encouragement 
to an investigation into the value of a similar type of vaccine prepared from B. 
ovitoxicus. 

(a) Preparation of vaccine , — The organism is grown for 24 hours at body 
temperature in horse-muscle broth, (containing 0.1 per cent, glucose and fresh 
pigeon muscle. The toxin content is then detennined by inoculating mice with 
small amounts ol* germ-free hltrate of the culture. To the bulk, 0.5 per cent, for- 
malin solution is added. The formalised culture is then bottled, tightly stoppered, 
and incubated at body tem]>erat.iire for 10-15 days. The formaiin destroys all the 
Imcteria and converts the toxin into anatoxin, a substamu* which is no longer })ois- 
onus, but is strongly antigeni<i, or effective as a producer of immunity. The vac- 
cine or anaculture is incubated until the process is complete, the harmlessness of 
the product bcdng tested by inoculating guinea pigs at regular intervals until they 
tolerate a 10 c.c. dose without any ill (‘ifect. The completed product thus con- 
tains dead bacteria and anatoxin. Refoi’e issue for use in the field, the vacxdne 
is further tested for innocuity by inoculating sheep subcutaneously with 20-30 c.c. 

(b) Laboratory tests tcilh anacuHure- -The. vacedne has been tested on guinea 
}dgs in the laboratory, but results have been disappointing with these animals, 
very little protection Ixung conferred against subsequent infection with B. ovi- 
toxicus. 

Sheep were inoculated with 5 c.c. of anaculture, and three weeks later with 
a further 10 c.c. In a month’s time they were then tested in two ways. Four vac- 
cinated sheep resisted the inoculation of amounts of toxin ecjual to or gi'eater 
than the quantity which killed eatdi of two unvaccinated control sheep. Four other 
sheep vaccinated in the same way were tested after the same period of time by 
drenching with belladonna-opium and cultures of the bacillus. Two unvaccinated 
control sheep were also dosed similarly. These four vaccinated sheep showed no 
departure from normal: one control died of typical braxy-like disease within 14 
hours of the commencement of the experiment, and the other sheep showed de- 
finite symptoms of the disease but recovered. 

These results, though not conclusive, are significant. 

(c) Field tests with anaculture — In 1930, some 3,000 sheep were inoculated 
on various ])roperti(:?s where the disease had been present in previous years. In 
every instance, only half of the various mobs were inoculated, and branded, the 
remaining unimxiulated half being run with the inoculated sheep under absolutely 
identical conditions. 

Unfortunately, during last season, the disease only made its appearance on 
one property where the experiment was being carried out. On this particular 
place, 923 sheep had been inoculated with vaccine. Only two of these died from 
braxy-like disease (0.2 per cent.), whereas in the same number of uninoculated 
animals depastured with them the total loss from the disease was 42 sheep (4.0 
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per cent.); or twenty times greater. This result is very encouraging, but it is of 
course realised that further and more extensive tests are necessary before the 
value of vaccination with anaculture is established. Unfortunately, the incidence 
of the disease varies so much from year to year that one cannot predict where it 
may appear during any particular season, consequently large numbers of sheep 
on numerous properties must be inoculated in order that definite results may be 
obtained. 

Some 10,000 sheep are being inoculated with anaculture at the present time, 
but the results of this experiment will not be available until a later date. 


10.~ METHODS OF CONTROL. 

As a result of the experimental work already detailed, the following methods 
of control may be indicated : — 

(i) Preventive inoculation with vaccine . — The promising results secured by 
this means have been mentioned. It is hoped that the results of the exhaustive 
tests which are being carried out in the field this season will definitely demonstrate 
its value. 

(ii) Feeding of fibre . — The preventive effect of “sci*ub country'^ has been 
effectively demonstrated. In our opinion, the effects noted are probably due to 
the high fibre content of the scrub feed as a stimulant to bowel action, thus cor- 
recting the stasis which pei'inifs the multiplication of B, ovlfoxiaus in the con- 
tents of the small intestine. Tlie use of ^^scrul) country’^ is, however, only of 
limited value, because the carrying capacity of such land is small, and moreover 
in the closely settled areas there is very little uncultivated country available for 
this purpose. 

The use of other roughage thus appears to be indicated. Field evidence sug- 
gests that supplementary feeding with chaff in automatic feeders is beneficial. 
Dakin first recommended this practice in 1019, but it vvas not ado])ted to any great 
extent. The disease affecting sheep in New Zealand, wliich in Dr. Gilrutlds opin- 
ion is probably identical, with the Western Australian l)raxy-like disease, was 
checked when sheep had a iMui-off from turnips (on which flu* dis(‘nse mostly 
occurred) to natural roughage, or were simply provided with st”aw. 

It is suggested that the feeding of chaff, or preferably bay, as often as prac- 
ticable, say twice a week, or even giving continuous access to straw, would lessen 
the percentage of mortality. It might, of course, be necessary to yard sheep in 
order to induce them to eat this dry feed. On one property, the writer has seen 
sheep eating chaff in preference to the wet green feed in the early morning, and 
the owner claimed that losses wej'(‘ ])r(‘vented by this means. In this c'onnection it 
is interesting to note that sevei’al reliable sheep men have found that yarding sheep 
each night and keeping them in until the pastures have somewhat dried off pre- 
vents the occurrence of the disease. 

(iii) Exercise . — From evidence given in the foregoing, the exercise of sheep 
as far as practicable is recommended. It is claimed by several sheep farmers that 
“dogging'^ sheep around the paddock each morning will prevent the appearance 
of the disease. One rather hesitates to recommend this procedure, but it provides 
some practical evidence of the value of exercise as a prophylactic measure. Com- 
pulsory exercise should begin before the disease appears, or right at the com- 
mencement of the outbreak, otherwise sheep which have the disease in a mild form 
and might normally recover, may die as a result of this ‘‘shaking np.” 
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(iv) Avoidance of close gracing . — Although it is recognised that the best 
t utritioual results are obtained trom pasture which is kept close cropped, it may 
be well to ignore this fact under certain circumstances. Observation has show 
that close grazing (with some ingestion of soil by the sheep) is favourable to the 
occurrence of the disease, parti(*ularly whejx* many sheep have died therefrom and 
have been allowed to rot unburied, resulting in a heavy contamination of soil with 
the bacillus. 

(v) Disposal of carcases. — Jl. ovilo.vicus ra]»idly multiplies throughout the 
carcases of sheep dead of l)raxv-like disease, and heavy contamination of the soil 
may result. All sindi carcases should therefore be destroyed before putrefaction 
is advam'ed. It has Ixen sl)o\vn that normal sheep may cany tlie organism in 
their bowels, and it is quite ])rohah!e that jniimals otinc- than sheep may also be 
(orriers. Therefore Die (-arc.isc's of' all animals dying from any (=ause should be 
destroyed. Uai’cases are l)(‘si destroyed by tire: if this is ini}M’a(di('al)le, they should 
be buried deejtly iu an ai’ea set aside lor this purpose, 

(vi) J^ropltj/laclic hrls. — The use of licks containing liiedicinal substances 
which will promote small bowel movrunent is indicaled. it is intended to investi- 
gate this ])roposal. 

(vii) Naturally ac(fi(ir(ol iauiraanty. It has not been (hdinitely pjoved that 
sheep bred on affected i)roperties eventually develop a naturally accjuired immunity 
to the disease, but thei’c i^ very strong evidema^ that such is lh(^ (use. If appears 
expedient tlieret'ore for sheep-owners in affected districts to avoid, as far as pos- 
sible, the introduction of sh(‘ep from districts wdiere the disease does not occur. It 
should he the aim to breed ti’om (h(‘ Hock alrc^ady on the projnuty. 

If llie \ ac(dnc proves effe(*tive, new purchases (rams, et('.) should I'eceive pre- 
ventative inoculations prior to or at least soon after their introduction to affected 
proix'rties. 
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HANDLING WHEAT IN BULK. 

THE REAL ISSUE— WILL IT REDUCE COSTS? 

Geo, L. Sutton, Director of Agriculture. 

Foreword by Hon, J. Lindsay y M.L.A.^ Minister for ]Vortis. 

The following article, prepared by the Director of Agriculture as a member 
of the Bulk Handling of Wheat (kunmittee, was submitted to the Hon. Minister 
for Works, lion. 3. Lindsfiy, M.L.A., who, before making it available I'oi’ publica- 
tion, made the following comments: — 

^‘The question of bulk handling of wheat is exercising the minds, not 
only of the wheat growers of Western Australia, but of those of each of the 
other exporting States of Australia. 

The subject to-day is of more importance than it has been in the past 
bectause of the very urgent necessity of linding means of reducing the cost 
of production under the prevailing low prices. 

The information contained in this statement is an important contribution 
on the subject, and Mr. Sutton is to be commended on its compilation. I 
hope that it will be studied carefully by all persons concerned, from the point 
of view of reducing j)r()ducti()n costs, and not from that of |)nrely sectional 
interest. Such a reduction, whilst benefiting the wheat growers, would also 
result in a decided advantage to the people of Australia generally.” 


As is fairly well known to the older generation of wheat glowers, 1 have been 
an active protagonist foi* the “bulk handling” of wheat both before, and since, 
arriving in this State. My reason for this attitude was that, as the result of a 
close study of the (jnestion, 1 bad arrived at the conclusion that the adoption of 
“bulk,” as compared with liag handling methods, meant a saving of at least 3d. 
per bushel to the producer.* 

My ambitions in this direction weie almost realised during the War })eriod, 
for, owing to the great losses occurring with bagged whi'at during that period, 
consideration was given to a (hnumonwealth emergency scheme for storing wheat 
in bulk in order to avoid the losses referred to. Fortunately the War ended, and, 
except in New South Wales, the scheme was not pr’oceed(‘d with. As far as bulk 
handling was concerned this was unfortunate, for had the emergency bulk storage 
scheme been established it would havt* inevitably beim the forerunner of the gen- 
eral adoption of an Austral i.an scheme for handling wheat in bulk. 

Since the War 1 have ceased to advocate “bulk handling,” as 1 believed the 
costs of construction and other factors rendered the time inopportune for its 
consideration. I also beliex'ed that it would continvuj to be inopportune until 
some unusual and outstanding state of affairs, such as a partial failure of the 
jute crop, or a strike in the jute mills, focussed public opinion upon the necessity 
and desirability of a change in our methods of handling and transporting the 
major crop of Western Australia, a.s well as of the Commonwealth. 

The record low price now obtaining for wheat, and the necessity for explor- 
ing every possible avenue for reducing wheat production costs, conseciuent upon 
the desperate plight of the farmer, now provides an essential reason for a recon- 
sideration of the bulk handling question. In consequence, I feel the originators 
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WHEAT HARVESTING METHODS ON THE PACIFIC COAST, U.S.A, 

As in Western Australia, the grain is harvested directly from the ripe 

standing crop. 



At }ir('soiit only forty per cent, of the grain liandled in bulk on the furni. 
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of the proposed scheme for Western Australia are entitled to gratitude for in- 
troducing it. 

Unfortunately, its introduction, so late in the season, demanding a quick and 
possibly a hasty decision on a momentous problem of considerable tinancial mag- 
nitude, coupled with the proposal for an acquiring monopoly, which has been 
construed to mean a marketing monopoly, has led to heated oi)position froiii some 
quarters. In consequence, the question of bulk handling is not likely to be dis- 
cussed solely from the viewpoint of its advantages and disadvantages, but rather 
from a prejudicial standpoint, because of its associatioji with a system of special 
design, or with projects or policies witli Avhich the prodmans, or ev(‘n ardent advo- 
cates of bulk handling, may not be in accord. This is decidedly undesirable, and a 
plea is now being made that this matter be discussed dispassionately and as seri- 
ously as its importance demands, and having regard only to tin* one fundamental 
(juestion that mattei’s— Will it reduce the costs of production and trans})ortati()n 

Very many estimates have been made to answer this question, but it is not 
easy to obtain definite information as to actual costs under l)otii systems of hand- 
ling grain under similar conditions for each. In New South Wales, where both 
systems have been practised under Australian conditions for sev(‘ra! years, ('on> 
parisons are dillicult and complicated by the fact that it was introduced as an 
emergency storage scheme, and it is generally believed that the (Capital ex])enditiire 
involved in connection with the extension of the scheme was unnecessarily high. 
The scheme is also considered to Ix^ somewhat unhahun'ed. 

Some interesting information on the relative costs of handling wheat in bulk 
and in bags is furnished by a bulletin to hand within tlu', pa^t week from the 
United States Department of Agriculture; it is entitled ‘‘Bnilv and Sack Handling 
of Grain in the Pacific Coast States,” and its authuis are Messrs. K. N. Rates, 
Senior Marketing Specialist, and fJ. P. Rodna]*, Ass{)('iote> Maikeling Sf)e('ialist, 
Grain Division, Bureau of Agricultural Fconomics, U.S.A., and F. d. Stirniman, 
formerly Associate Agricultural Engineer, I'niversity of (Vdifoiaiia. This bul- 
letin is most valuable, as it is purely an economic study and tin* investigators are 
detached from the State.*^ concerned and likely to obtain a proper p(‘rs}>eclive of 
the position. 

The information in the bulletin is of s])e('ial interest to WqrsUu’n Australia, 
because the history of wheat develoj)m(‘nt in tli<‘ States reten'(‘(l to, and tlu* 
methods of harvesting, are practically identical with tlios(‘ of our own State. 
1'he similarity between the history of their wheat l)elt and ours may be judged 
from the following opening extract, from the bulletiiw. ‘‘The origin and d(*velop- 
merit of the grain jiroduciiig and marketing indust ly on (he Parifi(' coast is an 
interesting story of industrial growth beginning with [)ioneei‘ (Muiditions aiid 
developing into grain production in mammoth pro]a)rtions, ami tlum gradually 
giving way to other forms of agriculture as the couiitiy d(‘\(‘loped. When the 
I'ush for gold subsided somewhat, thinking imm recognised that th(‘ agricultural re- 
sources of the new country far exceeded its mineral deposits. In the seventies 
the remarkable discovery was made that by a new method known as dry-land farm 
ing phenomenal yields of grain could be produced on the broad, dry inland 
prairies East of the coast mountains. These great plains wmt* rapidly developed 
into vast wheat fields. The production of wheat soon exceeded tlu^ needs of the 
Pacific coast population. The wheat export business naturally developed to pro- 
vide a market for the surplus grain. Conditions in those early days seemed to 
favour, if not to necessitate, the use of sacks for transporting Pacific* coast grain. 
But changing conditions bring changing needs. The usual alisence of rain in 
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the grain sections of the Pacifif' coast made it possible to leave grain in bags 
in the fields and in piles at country shipping points for months after the har- 
vest, unprotected by roofs or covering. In the early days there were few rail- 
roads. Much of the grain was moved in wagons o\er poor roads to river banks 

and there loaded on barges for movement to deep-water terminals. There were 

no grain elevators; therefore, the simplest means of moving the grain was to put 
it in bags. Grain in bags accommodated itself to almost any form of transpor- 
tation whether on land or water. Sailing vessels preferred grain in bags for the 
long \oyage around the Horn. In fact, underwriters refused to insure sailing 
vessels or their cargoes if th(‘ grain was in bulk. The use of grain bags was, 
theiefore, of natural growth, and the system became thoroughly entrenched. 
Conditions that encouraged or necessitated the use of sacks for grain have changed 
with the years. The size, motive power, and facilities of ships are now favoui*able 
to the handling of bulk grain. The Panama Canal has shortened the voyage from 
the Pacific coast to Europe, and no longer do insurance conipanies favour grain 
in bag.s. This is evidenced by the fact that the wheat exports from the Pacific 
coast are ])ractically all in bulk at the present time (19:10). In the keen com- 
{)etition on the world wheat mark(‘ts the great factor for success must be lowered 
production costx. Producers on the Pacific coast are in a position to reduce their 
production ('osts by handling their grain in bulk from the threshing macdiine to 
the terminal markets. Many of the ellicient farm managers have been among 
the first to recognise the possibility of handling their grain more easily, rapidly, 
and ch(?Mply by the use of tlie bulk system. The high price of sacks and the 
high cost of labour during the World War stimulated a strong movement 
ill the Pacific Coast States toward bulk grain on the farms. High con- 
struction (osts (luring and after tlie war, the fact that grain dealers ])ai(l dilfer- 
entials in favour of sacked grain, the I'oduction in the cost of sacks and in the cost 
oi' labour after tlie war, and tlie sudden fall of the price of ga’ain, retarded con- 
struction of country elevatoiv; for a time. Con.^i ruction of terminal elevators for 
handling grain in bulk at export ]>oints, which was stimulated by war conditions, 
has been ('onlinuod. The progress that the bulk method of handling grain has made 
in the Paeiti(( (hiast 8tat<\‘< during ihe last .10 years is based largely on this terminal 
elevator construction, which now makes bulk shipments from the country possible. 

Witli the ex(‘.cf)lioi] of the rel’ereiu'e to water transport, it is the history of 
Western Australia over again. Even the production of wdieat is nearly the same; 
in 1927/28 it reached 41 V 2 million bushels, but in 1929/30 it dropped to 28 
millions. 

ft is pointed out that the facilities for bulk handling having been provided, the 
quantity of hulk grain exported from Columbia River Markets to foreign countries 
increased i'rom 1 .4 i>er cent, to 97.3 per cent, of the total exports from those mar- 
kets during the foui*-year period 1921-1925, and that in five-year periods since then 
to 1929/30 the bulk grain exports liave not been less than that percentage, and this 
despite the fact that the receipts in bulk from the farmers have not in any year 
I'eached 40 |)er cent, of the total receipts from them. 

It will thus be seen from the experience of these Pacific States that, though 
it may be desirable, it is not essential foi- the success of bulk handling for the whole 
of the crop to be handled in bulk, nor is there any evidence of the need for a mon- 
of)oly for ac<|uiring wheat. Bulk liandling can, therefore, be carried out success- 
fully quite apart from these two features. 

Though it is not stated yet, as less than 40 per cent, of the receipts are received 
in bulk, and more than 97 per cent, exported in bulk, it is apparent that the largest 
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proportion of the wheat received at the terminals is emptied out of bags and 
shipped in bulk. This seems to indicate that this practice is due to the influence 
of one or both of the following factors : — 

(a) The ease and cheapness of handling in bulk; and 

(b) A preference of buyers for bulk wheat. 

The investigators discuss first the saving effected on the farm through bulk 
handling. In this connection the Pacific coast fanner, like the Australian one, 
enjoys the benefit of a climate whicli enables him to allow the grain to ripen on 
the stalk, and then harvest it and thus dispense with the old world methods of reap- 
ing and threshing. One of the machines which tlie Pacific Coast farmer uses is 
somewhat different from our harvester or header. It is called the ‘^Combine'^ (short 
for combined harvester) ; it is capable of taking a swathe of 20 feet and can deli\'er 
the grain either in bags or into a bulk wagon with and alongside the ^Miarvester.’’ 
The saving from farm to siding is discussed as follows: ‘‘Studies conducted on ap- 
proximately 45,000 acres of grain land in California in the harvesting seasons of 1923 
and 1924 indicate a lower labour cost for harvesting and hauling grain on the farm 
in bulk. Thirteen studies made on combines using the bulk method show an aver- 
age labour cost for harvesting of $0.58 per acre, the cf)rresponding labour expen- 
diture being 0.92 man-liour. Twenty-three studies of combines using the sack 
method show an average labour cost of $1.57 per acre, the corresponding labour 
expenditure being 2.24 man-hours. Tlie saving at the liarvester, made by using 
the bulk method, was $0.99 per acre or a saving of 1.32 man-hours per acre. The 
cost of labour for operating com])ines includes the wages and board of the crew. 
The crew on the large-sized bulk-handling combines consists of a tractor dri\er, 
header-operator, and sej>arator tomder. The crew for sack handling recjuircs one to 
three additional men to jig (shake) and sew the sacks. Tlie cost of sacks on these 
farms during the period of tlie investigation was a])pi*oximately 14 cents, each, 
and twine for sewing sacks cost about 0.5 cents per sack. The cost of handling 
empty sacks and twine from the railroad to the farm and threshing nundiine, al- 
tiiough not included in the ])receding analysis, is an item of cost which should he 
mentioned as it amounts to about 3 cents per acre for 15-sack jicr acre yields. Tlie 
custom (contract) rate forliauling bulk grain from combines vaiied, hut was gen- 
erally found to be approximately 50 cents per ton less than the rate for hauling 
grain in sacks. In some cases the rates for hauling bulk and sacked grain were llie 
same. The saving pier busliel, calculated from the aliove unit savings by using 
yield records of the (California crop for the years 1923 to 1927 is shown in the table 
hereunder: — 


Year. 

Yield per acre. 

Kstiirmted saving in cost per aert 

for — 

Saving 

IKir 

bushel. 

Bulk. 

Saedvs. 

Sacks. 

Twine. 

Haul- 

ing. 

Har- 

V(5st iiig- 

Total. 


bus. 

No. 

dollars. 

dollars. 

doUa rs. 

dollars. 

dollars. 

cents. 

1923 

21() 

9-00 

1-34 

0 048 

0-324 

0 • 99 

2 702 

12-51 

1924 

15 0 

0-07 

•93 

•033 

•225 

•99 

2178 

14-52 

1926 

19 0 

8-44 

1-18 

•042 

•285 

• 99 

2-497 

13-14 

1926 

18-4 

8-18 

1 • 15 

•041 

•270 

•99 

2-457 

13-35 

1927 

l()-8 

7-47 

105 

•037 

• 252 

• 99 

2-329 

13-86 

Average ... 

18 10 I 

8 '07 

113 

•04() 

•272 

•99 

2-433 

13-48 


A sack of wheat is estimated to bo 2*25 bushels. 
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When dealing with the savings after the grain leaves the farm it is statedr— 
“The saving resulting from the bulk method of handling grain is not confined to the 
farm. Every marketing operation that involvcB the handling of sacked grain is 
more expensive than it would be if the grain were handled in bulk. The marketing 
savings are not (piite so apparent to the producer as are the farm savings, yet most 
of the marketing economies of the bulk system will probably be reflected to him 
eventually through reactions from competitive buying and co-operative marketing.’’ 

The investigators enumei'ate that there are ten ways in which savings can be 
efl'ected from the ('ountry receiving point to ship’s hold, and these, as well as the 
farm savings, are itemised in the following table in which all overhead charges (de- 
preciation, redemption, etc.) are included in the rates given — 


Item. 

Cost per short t-on 
(2,000lb8.) for mar- 
keting grain. 

In sack, j In hulk. 

Saving by 
hulk 
method. 

Operation <m farnir ■ 

dollars. 

dollars. 

dollars. 

Labor on harvester 

Hauling (contract rates estiiuated />0 conts a ton less 

2-88 

1 (M> 

1-82 

for bulk grain) 



50 

Sacks at 1 4 cents eacli, twine at 0 • 5 cents a sack 
Operation from country shipping point to ships — 

2 • 1 75 


217.') 

Bad-order sacks and resacks ... 

•OGh 


•0G9 

Sampling, weighing and grading grain 

•Oh 

(M 

•02 

Smutting charges for 0*5 to 1 per cent, smut dockage 

•75 

•4.5 

30 

/Freight on sacks ... ... 

•02.3 


•023 

Loading cars at country points 

• 35 


•20 

Unloading cars at terminals ... ... ... ... | 

•GO 

40 

•20 

llo8a(!king wlnnxt after scouring to remove .smut ... 

.50 


•50 

Delivering grain to slop 

• 25 

• 10 

15 

Weighing and inspe^ction of export grain ... 

•OG 


02 

Stowing grain in ship ... ... 

•50 

• 20 

•30 

Total 

Summary of possible navirig per ton and per bushel by bulk 
handling of- 
Smntty wheat : 

— 


(>•277 

Saving per ton 



G-277 

Saving per husheJ 

Saving per bushel after deducting (iiscount of ,3 



•188 

(!ents per bushel on hulk wheat 

Smut-free wheat : 



• 158 

Saving per ton 



5*477 

Saving per Inishel 

Saving per bushel after deducting the discount of 3 



1G4 

cents jier bushel on hulk wheat ... ^ ... 



•134 

Here then are the conclusions of independent investigators, of men accustomed 


to deal with the economic side of marketing, who show that under conditions very 
similar to our own the transportation of wheat from farm to ship’s liold in bags 
is more costly than its transportation in bulk. Australians pride themselves upon 
their efficient means of production. Evidently the methods of transportation are 
not equally efficient. In the present serious plight of the wheat industry is it 
economic to retain these inefficient methods, and how long can this waste represented 
by the difference between the cost of bulk and bag handling be continued to the ad- 
vantage of our trade competitors? 
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The greater part of the f.a.q. wheat in this State is smut free, and, in conse- 
quence, from the Statens standpoint it is only the savings connected with the hand- 
ling of this type of wheat which need to be considered. On the Paeihc coast these 
from the standing crop to the ship^s hold were found to be 16.4 cents per bushel. 
Before accepting this sum as applying to this State the various items must be sub- 
jected to a critical examination. For instance, the saving of* 5.46 cents per bushel 
in connection with the ‘labour on harvester’^ seems greater than could be saved 
under our conditions. A definite saving that would be effected is that now entailed 
in connection with the sewing, dumping and ramming of the bags; tlie contract 
rates for this range from Id. (2 cents) to 2d. (4 cents) ])er bag, say, cents, or 
1 cent per bushel. It is, therefore, reasonable to assume that 1 cent would be saved ; 
this involves a deduction of 4.46 cents. • 

It is not clear whether in this State there would be any ai)preciable difTercnce 
in the cost of carting bulk and bagged wheat. In the extracts (j noted the iiuthors 
of the bulletin point out that in some cases the contract carting rate is the same IVu’ 
hulk wheat as for bagged wheat. It is, thei-efore, advisable to also deduct from tlie 
Pacific coast savings — the haulage saving of 50 cents per short ton (J .5 I'erits }►er 
bushel). With 3 bushel sacks at 7id. each the cost in Western Australia for sju'ks 
is 2%d. (5 cents) per bushel, as compared with 6 cents on the Pacitie coast; tins 
involves a reduction of another cent. In New South Wales the ditference in ihv 
rates paid for bagged and bulk wheat respectively ranges from Bd. to fid. per quar- 
ter, or % to 1% cents per bushel in favour of bagged wheat, hence a further 
deduction of, say, another 1% cents must be made. 

Some exception may be taken to the charge for ‘^grading” in the item “samp- 
ling, weighing and grading^’ in that, in the conventional sense wheal is not “graded” 
in Australia. When, however, our wheat is sampled ajid weighed at sidings or else- 
where, its value is also assessed and it is in this sense that the term “gi-ading” has 
]>een used and its cost determined. This assessing or grading can be done moi*e 
rapidly and more cheaply witli bulk wheat than with bagged wheat, and tln^ amount 
of the saving, viz., 2 cents per ton, is considered r(‘asonable for this State. 

In this State there is no general Government ins{)(‘('tion of wheal for expoft. 
Tlie item indicating this saving would, tlun’efore, not be allowable for this State, 
and should be deleted. It involves a further deduction of .06 cents jM‘r bnsbel. 

When the deductions specified are made il»e savings likely to lx- etTeete<l in 
Western Australia are set out liereunder: 

Saving ))er bushel on Ikicitic Uoa>t .. .. Hi. 4 veins 

Less possible dc'ductions for W.A. - 

Labour on harvester .. .. .. 1.46 comts. 

Haulage .. .. .. ..1.50 

Sacks UOt) „ 

Weighing and Inspection .. .. 0.06 ,, 

Price difference in bulk wlmat .. 1.50 ,, 

— 8.52 vents. 

7.88 

Thus a saving of nearly 8 cents or 4d. per bushel is indicated. Suppose, however, 
that contingencies, such as storage, etc., at present unforween, would absorb about 
half this amount, and that the savings are possibly only 2d. per bushel, it will be 
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admitted the introduction of '‘bulk handling;” is well worth while. Even if there 
are no savings I am in accord with the view of an economist friend of mine who 
writes — "Bulk handlings of wheat would be a positive contribution to reviving pros- 
perity if it can be organised and established at a cost showing a net increase in the 
farmer’s share of the price obtained for his wheat, or even if merely substituted, 
without net loss, local jarrah and Australian galvanised iron for Indian cornsacks.” 

In bulk handling wheat is essentially "up by power and down by gravity,” 
and, in consequence, manual labour is replaced by mechanical power. It is incon- 
ceivable to imagine that the adoption of bulk handling in the j^lace of bag handling, 
by facilities in keeping with the volume of the crop to be handled, will not result 
in some reduction in costs. There must be savings. There arc savings*, our millers 
have proved this. 

Can W.A. or, indeed, can Australia, afford to ignore the possibUiti]cs of them 
when so much depends upon reducing costs to save our main indust>gf 


PRODUCERS' MARKETS CO-OPERATIVE, LIMITED. 

Quarterly re})()rt for i)eriod ending 15lh August, 1931: — 

Supplies during the early paif of the peilod were short. Windfall 
navels were li(‘Mvily supplied with values very low. Lemons were also low, and 
olluM* lines continued in demand. Towards the latter part of the pei'iod apples im- 
proved in value, but the quality tor the greater |)art was poor, being very inferior 
and small fruit. Prime ai.)ples ot -Vliim nnd 2*‘|4in. grade in steady demand, but 
values lor other lines low. Navels also improved, snipped navels selling to a firmer 
demand. Geraldton tomatoc's also forward, r'?alisiug satisfactory prices. Passion 
fruit and cape gooseberries shoi’i and in keen demand. 

Vegetables. Supplies of vegetables generally \ver(* lighter during the quar- 
ter; potatoes generally have shown little variation in value. Odd lines of choice 
samples of sandgrown winter (•ioi)s ha\e been offered, and these sold well at 
higher rales. A good demand exists at all times for lines of exc(‘ptional quality. 
1 uiujjkin supplies continued steady ovei* the period, and values were on a level, 
except during the last few weeks when they firmed appreciably. A large quantity 
of inferior quality has been marketed this season, and it is difficult to find a market 
for this at any pric'e at all. Buyers are favouring the "Queensland Blue” variety, 
especially those of medium size. "Trumble,” of good colour, was also in better de- 
mand. Swedes iTiereased in volume, but the demand held and values were firm for 
most of the time, but have been glutted during the last few weeks with lower 
values. Cabbage showed little cliange; supplies being maintained and values re- 
maining steady for first quality. Caulillowers were not so heavily supplied this 
year, and values for the most were good. Generally, we experience a glut of cauli- 
flowers during this period, but from various causes this did not happen this year. 
Peas from the Geraldton district were on the market towards the end of June, but 
did not reach the high price that has been obtained in t)revious years. French 
beans from the same district made better values, but supplies were much lighter 
than previously. Both lines reach their peak during August, but as there is a big 
demand for them at current values, we should be able to handle the crop. Metro- 
politan gardeners cut out of celery in June, and the market was bare for about 
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a moritL until the York gardens started marketing. As is usual this line com- 
manded high values, and some si)lendid <iuality was offered. Rhubarb finned in 
value during the period, and supplies were maintained. The demand increased, 
and values firmed for all lines except turnips. Lettuce also showed an improve- 
ment, and prime lines sold well at all times. 

Eggs , — During the month of May the supplies were still short of the demand, 
and as a consequence the price firmed from Is. lid. (ruling in the inidlle of the 
month) 10 2s. od., values realised on 29th May. During the early part of June 
supplies increased, but the demand being keen the values jeinained linn on late 
sales. In the middle of the month there was a noticeable increase which sold at 
reduced rates to a weaker demand. Metropolitan new-laid realised Is. 3d. to Is. 
6d., country new-laid Is. IVL^d. to Is. 2V2d. The following week the low prices 
ruling seemed to have an effect on the public ('onsumv>tion, for although the sup- 
fplies had increasc^l stillj more than the prewious week Die (h‘niand was keen and 
greater than the su])ply, values advancing to Is. (id. and Is. (>12(1. for metropolitan 
new-laid and Is. O^od. and Is. 7d. for new-laid country. For a few days supplies 
were still short, and sold to a keen demaTul with values slightly improved. Metro 
jH)litan new-laid realising Is. (id. and Is. 9i/4d. On 1st duly, althougli Die d('mand 
was good, it could not cojH‘ with the large quantities being rc'ceived from the 
metropolitan and country districts, and as a result values began to recede slightly; 
metropolitan new-laid Is. 5d. to Is. 7d. and new-laid country Is. 3d. to Is. ‘U/gd. 
The early jmrt of July showed a considerable increase In the su))])lies which sold 
to a fair demand, \'alues being easier at Is. IVgd. and Is. 2d. for new-laid country. 
From 15th July onwards supplies increased, with the rt^sult that the supply was 
gi’eater than the demand, and values receded to 9*23. and lid. I'oi’ metropolitan 
new-laid (specials lOVgd. to Is. Id.), new-laid ('ounlry OVgd. to lOd. Then prices 
receded still another jterm>', so the growers commeJicc'd ))ackiug for export on 28lh 
July, and this had the effe(d of steadying the mai’ket, ]>ric('s again advancing from 
8(1 to bVgd. foi* metropolitan neAV-laid and 8d. to 8' 2 d. foi’ ('oiintry new-laid to 
lid. to Is. Oy 2 d. and lid. to llVgd. respectively. That was the ])osition at the Sth 
August, 1931. 

Poullrg.--- X)\\vm^ May the supplies were from fair to mediuin, with foime 
quality in demand. Turkeys were short .sup|)lied, with good ])ri('es ruling for good 
(piality. Cockerels (is. to tU. liens 5s. to (is. (id. Turkey gobbh'rs 15s. (id. to 21 s. 
Turkey hens 10s. to 12s. (id. During June all lines were heavily supplied with 
prime lines in demand, which maintained the rates mentioned above. Owing to the 
inclemency of the weather in July, su])plies were shorter with values firmer through- 
out. Cockerels 8s. to 10s. (id.; hens 6s. to 8s.; turkey gobblers 17s. (id. to 20s.; 
turkey hens 11s. to 13s. Towards the end of the month of July sipiplies increascnl, 
with the firm values maintained. 

Carcase meat . — During the quarter pork, veal, and beef were short sup})lied, 
with good inquiries for prime quality lamb. Hoggets and mutton have been fair 
to heavy consignments, which sold well to a good demand. Prices ruling: — Pork 
5d. to 7d., veai 4V»d. to fid., lamb 4%d. to fid., mutton 2'*4d. to 4d., beef Sy^d. to 
5y2. 



440 


JOURNAL OF AGRICULTURE, W.A. 


[Sbpt . 1931 . 


LIVE STCXaC AND MEAT* 


For the information of readers of this Journal,’^ the following particulars 
have been supplied by Messrs. Elder, Smith, and Coy., Ltd., Perth. 

COMPABATIVB NUMBERS OF STOCK SOLD AT METROPOLITAN FAT STOCK MARKETS, 
FOR MONTHS OF JUNE. JULY AND AUGUST, 1931, 



i 

i 

June. 

! 


July. 



August. 

3rd. 

lOtli. 

17th. 

24th. : iBt. 

1 8th. 

16th. 

22nd. 

20th. 

6th. 

nth. 

19th. 

26 th. 

Sheep ... 

... j 9,729 

7,845 

9.579 

10,533 11,098 

10,667 

12,573 

10,216 

9,341 

10,822 

10,489 

14,286 

13,884 

Cattle ... 

... j 540 

489 

498 

655 ; 995 

678 

676 

574 

592 

480 

503 

451 

670 

P1«B ... 

... ; 1,222 

1,514 

1,185 

1,707 1 1,617 

1,504 

1,062 

1,084 

1,471 

1,630 

1 1,062 

1,418 

1,196 


COMPARATIVE VALLES PER POUND. 



i 

•lune. 




July. 




August. 


3rd. 

10th. 

17th. 

24th. 

1 

l8t. 1 

i 

8th. 
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5th. 
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d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

1 

d. 

d. 

d. 
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4f 
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7k 

7 
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MARKET REPORT. 

Messrs. H. J. Wigmore & C., Ltd., of Wellington Street, Perth, have supplied 
us with the following information regarding Chaff offered at auction in the Peifh 
Railway Yards, for the period June to August (inclusive). In all cases the price 
quoted is for f.a.(|. to prime Wheaten Chaff, packed in new bags: — 



Quantity. 

Maximum. 

Minimum. 


Tons. 

Per ton. 

Per ton. 



£ s. d. 

£ s. d. 

June, 1931 

. . 805 

4 7 (i 

4 0 0 

July, 1931 

. . 790 

4 7 () 

4 0 0 

August, 1931 

. . 995 

4 7 6 

4 0 0 


The period under review has been very discouraging from a grower’s stand- 
point; qualities under f.a.q. to prime have been very dillicult to quit at low prices. 
During the months of June, July, and August there has been very little alteration 
in the price of f.a.q. to prime Wheaten Chaff, xit the time of going to press the 
market remains steady for this quality at around £4 to £4 7s. 6d. per ton; f.a.q. 
at from £3 15s. to £4; medium (jualities from £3 7s. 6d. to £3 10s. per ton. 

Oaten Chaff . — During the past three months there has been practically no 
alteration in the prices ruling at auction. Prime quality has been selling at from 
£3 15s. to £3 17s. 6d. ; f.a.q. at from £3 10s. to £3 12s. 6d. ; medium qnalitie.s from 
£3 to £3 5s. per toil. 

Oats . — Throughout the period under review the market remained steady. The 
(dosing quotations are as follow: — 

June, July, and August — 

Good heavy feeds, 2s. to 28. I^d. per bushel. 

Good feeds, Is. 9d. to Is. lOd. per bushel. 

Light feeds, Is. 4d. to Is. bd. per bushel. 

Wheat.- -During June f.a.q. was selling at from 2s. (id. to 2s. Hd. ; second 
grade, from 2s. 3d. to 2s. 5d. per bushel; smutty samples, from Is. lOd. to 2s. 
At the beginning of July the market for f.a.q. remained around 2s. 6d. to 2s. 7V2d., 
but towards the end of that month the market eased to 2s. 3d. ; second grade, from 
2s. to 2s. 2d. per bushel. During August f.a.q. sold at from 2s. 3d. to 2s. (id.; second 
grade, from 2s. to 2s. 2d.; smutty and inferior, from Is. lid. to 2s. per bushel. 
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Harvesting: at Nortkam. 
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WESTERN AUSTRALIA— DEPARTMENT OF AGRICULTURE. 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 5. — Fruit Drying. .J. F. Moody. 

No. 20. — The Pruning of Fruit Trees. J. F. Moody, Price 2s. 6d. 

No. 24. — Hints to Stock Breeders (revised). R. E. Weir. 

No. 30. — Descriptive Account of the Codlin Moth. L. J. Newman. 

No. 37. — Conference of Producers, 1910 and 1912. 

No. 46. — Fruit Packing and Marketing and Exporting of Fruit. J. F. Moody and J. Ramage. 
Price Is. 6d. 

No. 49. — The Feeding of Horses. Professor Pat-erson and G. L. Sutton. 

No. 67. — Vermin Destruction. A. Crawford. 

No. 60. — The Farmer's Clip. J. J. Mahood. 

No. 68. — Flaying and Treatment of Hides. R. E. Weir. 

No. 72. — The Potato : Its Cultivation, Pests and Diseases. G. N. Lowe» L. J. Newman, 
D. A. Herbert. 

No. 79. — Sheep on the Wheat Farm and their Management in W.A. H. McCallum. 

No. 83. — Horticulture and Viticulture. A. Dospeissis. Price 28. 

No. 87. — Sheep Feeding Experiments : State Farm, Chapman, 1920. G. L. Sutton and 
F. Vanzetti. 

No. 88. — Light Land : Conference. G. L. Sutton. 

No. 90. — Stock Waters : Standard for Composition of. E. A. Mann. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 93. — The Home Tanning of Sheep and other Skins. H. Salt. 

No. 96. — Poison Plants of W.A. 1). A. Herbert. 

No. 99. — Australian White. G. L. Sutton. 

No. 101. — Cotton Cultivation. G. L. Sutton. 

No. 103. — Kerosene Method for Eradicating Zamia Palm. G. K. Baron*Hay. 

No. 10.5. — Pedigree Selection of Seed. G. L. Sutton. 

No. 106. — The Red Legged Velvet Earth Mite. L. J. Newman. 

No. 109. — Rape. G. L. Sutton. 

No. 111. — Standard Wheat Varieties. G. L. Sutton and F. Vanzetti. 

No. 112. — Automatic Device for Eradication of Stickfast Flea. G. Allman. 

No. 113. — Picked Pieces: Classification of Clip. 

No. 114. — Blue Mould on Citrus Fruits. W. M. Came. 

No. 116. — The Value of Windmills for Pumping Water in W.A. A. H. Scott. 

No. 116. — Spotted Wilt of Tomatoes. W. M. Came. 

No. 117. — Cream. P. G. Hampshire. 

No. 118. — Pigs and Pig Raising. P. G. Hampshire. 

No. 122. — Descriptive Account of the Fruit Fly. L. J. Newman. 

No. 149. — Lucerne. G. L. Sutton. 

No. 192. — Root Rot. A. J. Despeissis. 

No. 220. — Irrigalio7i and Drainage. A. H. Scott. 

No. 221. — Soudan Crass. G. L. Sutton. 

No. 225. — Subterranean Clover. G. K. Baron»Hay. 

No. 2.38. — The first Australian Siudmaster — His Flock. G. L. Sutton. (Reprint from “Jour 
naL”) 

No. 239. — Field Experiments, 1927 — Cluipman. I. Thomas (Reprint from “ Journal.’*) 

No. 241. — Field Experiments, 1927 — Merredin. Langfield (Reprint from “ Journal.**) 

No. 242. — Field Experiments, 1927 — Avondale, Wild and Bailey. (Reprint from “ Journal.**) 
No. 243. — Successful Codlin Moth Control in W.A. G. W. Wickens. (Reprint from “ Journal**) 
No. 244. — Fruit Fly — Trapping Experiments. L J. Newman and G. W. Wiokens. (Reprint 
from “ Journal.”) 

No. 246. — Leaf Rust of Stone Fruit. W. M, Ckkrne. (Reprint from ” Journal**) 

No. 246. — Fidd Experiments — Wongan Farm. I. Thomas. (Reprint from “Journal**) 

No. 247. — Red Clover. G. K. Baron-Hay, 0. A. Gardner, and A. B. Adams. (Reprint from 
“ Journal”) 

No. 248. — Elephant Grass. G. K. Baron-Hay and C. A. Gardner. (Reprint from “ Journal**) 
No. 249. — Phosphate or Phosphoric Acid. G. L. Sutton. (Reprint from “ Journal'*) 

No. 260. — Sheep — Hand-feeding. H. McCallum. (Reprint from “Journal**) 
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Na 261 . — Rvihergltn Bug. J. L. Newman. (Reprint from “ Journal”) 

No. 262. — Worms affecting Sheep. H. W. Bennetts. (Reprint from ” Journal”) 

No. 263. — Drooping-Flowered Clover. H. M. Game, C. A. Gardner, and G. K. Baron-Hay. (Re- 
print from “ Journal” 

No. 264. — Sorrel. W. M. Came, A. B. Adams, and 0. A. Gardner. (Reprint from ” Journal” 
No. 266 . — Climbing Cud-worm or Tomato Moth. L. J. Newman. (Reprint from “ Journal”) 
No. 267 . — Beekeeping Notes. H. Willoughby Lance. (Reprint from “Journal”) 

No. 268. — Pasture Development in the Great Southern Area. J. T. Armstrong, B.Sc. (Reprint 
from “Journal”) 

No. 269. — Phosphatic Licks for Stock. Goo. L. Sutton. (Reprint from “Journal”) 

No. 260. — The TreatmerU of Bowling Greens, Tennis Courts and Lawns. P. G. Hampshire. 
(Reprint from “ Journal”) 

No. 261. — Rose Chief of Wollongbar — The value of Breeding."' P. G. Hampshire. (Reprint 
from “ Journal”) 

No. 262. — The Blow-fly Menace. H. MoCallum. (Reprint from “ Journal”) 

No. 263. — 'Dairy Farm Competition. Harvey District. G. K. Baron-Hay. (Reprint from 
“ Journal”) 

No. 264. — Alsike Clover. G. A. Gardner. (Reprint from “ Journal”) 

No. 266 . — Blue Lupin. G. L. Sutton. (Reprint from “Journal”) 

No. 266. — The Blackberry Pest, G. L. Sutton. (Reprint from “Journal”) 

No. 267. — Royal Agricultural Society Crop Compel iti ms. T. Thomas. (Reprint from 
“ Journal”) 

No. 268. — Soil Alkali. L. J. H. Toakle (Reprint from “Journal”) 

No. 269. — Cheap Pasture Production. G. K. Baron-Hay. (Reprint from “ Journal”) 

No. 270, — Subterranean Clover Weevil. L. J. Newman. (Reprint from “ Journal ”) 

No. 271. — Seaweed as a Fertiliser. L. J. H. Toakle and L. J. Newman. (Reprint from 
“ Journal”) 

No. 272. — Biological Control of the Silver-Eye. L. J. Newman. (Reprint from Journal”) 
No. 273. — Subterranean Glover Seed and its Impurities, with a Comparison between Machine- 
Cleaned Seed and Seed in the Burr. H. G. Elliott. (Reprint from “ .Journal”) 

No. 274. — Nut Grass. C. A. Gardner. (Reprint from “ .Journal”) 

No. 275. — Bee-keeping Notes. Spring Work and Re-Queening. H. Willoughby Lance. (Re- 
print from “ Journal”) 

No. 276. — Minerals in Pastures and their relation to Animal Nutrition. .J. B. Orr. Reprinted 
from “ Journal”) 

No. 277. — The Potato Plot. *“G. N. Lowe. (Reprint from “ Journal”) 

No. 278. — Pear Scab. G. W. Wiokens. (Reprint from “ .Journal”) 

No. 279. — Gurculio Beetle. A. Flintoff. (Reprint from “ .Journal”) 

No. 280. — Fruit Thinning. G. W. Wiokens. (Reprint from “ .Journal”) 

No. 281. — The Need for Lime in Western Australian Agriculture. Goo. L. Sutton. (Reprint 
from Journal”) 

No. 282. — The Cost of Feeding Pure Bred Cows under the Australian Official Herd Recording 
Scheme. P. G. Hampshire and P. C. Cousins. (Reprint from “ .Journal”) 

No. 283. — The Edworm-Gall or Root-Kn d Disease. H. A. Pittman. (Reprint from “Journal”) 

No. 284. — The Common Blue Lupin. C. A. Gardner and H. G. Elliott. (Reprint from 

“ .Journal”) 

No, 286. — Potato Diseases in Western Australia, H. A. Pittman. (Reprint from “ Journal”) 
No. 286. — Honey. H. Willoughby Lance, Apioulturist. 

No. 287. — Variation in the Weight of Eggs. W. T. Richardson, Poultry Adviser. 

No. 288. — Pastures. In Areas of Medium Rainfall. G. K. Baron-Hay, Assistant Superin- 
tendent of Dairying. 

No. 289. — The Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat. Geo- 
L. Sutton. 

No. 290. — Wax Scale (Ceroplastes Ceriferus, Anderson. L. J. Newman, F.E.S., Entomolo- 
gist ; B. A. O’Connor, B.So., Agr., Agricultural Advisor ; and H. G. Andrewartha, 
B.Sc.Agr., Agricultural Adviser. 

No. 291. — “ Early Blight ” or “ Leaf Spot ” and the Macrosporium “ Storage Disease ” of 
Potatoes. H, A. Pittman, B.Sc.Agr., Plant Pathologist. 

No. 292 . — Cultivation of Onions. E. T, Morgan, Vegetable Inspector. 
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The following publications may be obtained from the Department of Agriculture, 
Perth, on application, or will be sent post free to any address in this State on receipt 
of a remittance for the amount stated: — 

The Handhooh of Horticulture and Viticulture of Western Australia^ by A. Despiessis, 
M.R.A.C.: 

This publication contains valuable information dealing with all commercial fruits 
grown in Western Australia, including advice on planting, pruning, packing, 
manuring, fruit-drying, wine-making, insect and fungoid pests and their treat- 
ment, etc., and the whole forms a text book which every fruitgrower, whether 
large or small, should have in his possession. The price originally was 8s. 
6d., but to allow of distribution being as wdde as possible it has been reduced 
to 2s. 

The Pruning of Fruit Trees, by J. F. Moody, Fruit Industries Commissioner: 

This publication contains numerous illustrations, being reproduction of photo- 
graphs taken in this State, of pruned and iinpruncd trees, whicli make the 
details set out in the letterpress particularly easy to understand. Price 2s. 6d. 

Fruit Packing and the Marketing and Exporting of Fruit, by J. F. Moody, Fruit In- 
dustries Commissioner, and J. Ramage, Packing Instructor : 

This publication contains invaluable information on packing and grading fruit for 
local and export markets. It is freely illustrated, and no fruit-packing shed 
should be without a copy. Thrice Is. 6d. 


By Authority : Fred. Wm. Simpson, Government Printer, Perth. 




Sept., 1931.] 


JOURNAL OF AGRICULTURE, W.A. 


447 



Well slieltered Pastures, 




JOURNAL OF AGRICULTURE, W.A. 


[Sept., 1931. 


Where Shall / Spend My HoMays ? 


SEE 

WESTERN AUSTRALIA 
FIRST. 


Health and Holiday Resorts 
Unlimited. 


Full particulars obtainable from : — 

GOVERNMENT TOURIST 
BUREAU, 

62 Barrack Street, Perth 

(Near Town Hall). 


Telephones: B 4376 and B6174. 

Cable and Telegraphic Address — “TOURIST PERTH” 

Branch Offices ; 

Victoria Quay, Fremantle. TeL FM 412. 
Railway Station, Kalgoorlie. TeL Kalg. 90. 


SEYBERT J. HAYWARD, Director. 
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To residents of Pertli, and to many wlio live in the eountry dislritds, the old 
building in which the Depai-tment of Agriculture is housed is a familiar site. If 
walls could speak, of what a wonderful progress they could tell, for the history 
of Western Australia has been distmssed and rexiewed, pro])heci(*s uttered, 
memories and experiences exchanged, and congratulations and condolences iterated 
and reiterated. T^aws have been made and confirmed, bills debated, stdem-e dis- 
cussed and new announcements made, while policies pregnant with importance to 
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the country have been framed and perfected within its precincts. Antiquated in 
appearance, it still keeps in the van of modern practice, and its venerable look 
belies the energy and enthusiasm within. 

It is interesting to trace its history, for it will soon have reached the fine old 
patriarchal stage of the centenarian. Culled from some early archives supplied 
by the State Archives Board are the following paiiiculars : — 

The specifications for the building of the public ofTices in Perth, on St. 
George^s Terrace, opposite the oiticers^ quarters and 30 feet back from the South 
boundary of the street, were adopted and the contract signed on the 17th October, 
1836, the accepted contract being priced at £1,833 15s. 6d. A condition was that 
it should be completed 15 calendar months from the date of contract, but the last 
payment (for painting) was not made until some two years later, on 16th Febru- 
ary, 1839. The contractors were Edward Powell, John Melbourne, William Hyde, 
jun., James Minchin, George Green, Alfred Carson, and William Holmes, whilst 
James Stokes and Richard Jones were sureties for the perfonnance of the con- 
tract. Designed by Henry W. Reveley, Civil Engineer, the earlier notes for 
progress payments are made by liim, and those later are by H. Trigg, Superin- 
tendent of Public Works. — Ed. 


^'THE JOURNAL OF AGRICULTURE^' 

will be supplied free on application to any person in the State who is fol- 
lowing Agricultural, Horticultural, or Viticultural pursuits, to Agricultural Socie- 
ties or Associations, and to any person otherwise interested in Agriculture. 

A charge of One shilling and threepence per copy will be made for the 
Journal to persons other than the foregoing, or who do not reside in the State. 
These applications, accompanied by the requisite amount, must be forwarded to 
the Director of Agriculture, Department of Agriculture, who will also receive all 
correspondence dealing with tlie conduct of the Journal. 

Editors of Agricultural and Country phpers are invited to reproduce any of 
the articles contained in this Journal, providing the usual acknowledgment is 
made. 

If you are not receiving the Journal, which is issued quarterly, and wish to 
do so, please forward your name and postal address to the Director of Agriculture, 
Perth. 

The current list of recipients will be revised after the December issue this 
year, and all who desire continuance, or renewal, are requested to notify the 
Director of Agriculture, otherwise their names will be removed therefrom. 
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HORTICULTURAL NOTES. 

Geo. W. Wickens, 

Superintendent of HorticuUuro. 

Each year, generally in Ancrust, and never later than September, inquiries re- 
jrardin^; the fruit crop expected in the comintr season start arriving: at this office, 
and from then onwards the number of inquiries increase in volume until the final 
estimate is made some time in December. As the main anxiety of most of those 
who require the information is in connection with the quantity available for ex- 
port, the principal interest centres in the apple crop, this being;’ the one that figures 
most larofely in the overseas trade from WesteiTi Australia, and frequently uncom- 
]>limentary remarks are made concerning the officers of the Department, who will 
not publish an estimate before December, but estimates to be of any value must 
have a reasonable chance of beino’ somewhere near final results, and those who have 
earned a livelihood by pq’owing: fruit know to their discomfiture the number of un- 
pleasant thing^s that can occur between the ^^spur-burst^^ stap:e of the apple buds 
in September, and the ^^set^^ fruit in December. 

From our experience, this year, one cannot but tliink tliat in syiite of all the 
best of growers can, and did, accomplish, in the way of prejinring’ the trees to bear 
abundantly, their efforts would have been of no avail but for a hefty lump of grood 
luck. Thrips, which have devastated the orchards of our fruit grrowimr friends in 
the Eastern States, arrived here just a few days too late to perform a similar act 
of destruction in Western Australia. It was so close that T must ('onfess to a. 
^^groose-fleshy’^ feeling when T think of it, and I have no doubt there are many 
others in the industry who experience a catcli in the breath when they contemplati* 
what might have happened. 

However, that hurdle has been safely negotiated, and no other obstacle having 
arisen up to date to prevent the trees from functioning as satisfactory producers, 
I will make a forecast that I believe will not be far astray when the actual I’ctums 
are known in October next after tbe bulk of the fruit has been sold. 

The average apple crop for the past five seasons, 1927 to 1931 inclusive, has 
amounted, in round figures, to 725,000 bushels i>er annum, the highest yield in that 
])eriod being in 1920 with 1,122,000 bushels and the lowest in 11128 with 409,000. 
In December of last year I estimated the apple crop for 1931 at a minimum of 
800,000 bushels, but results proved I was over-sanguine as the cro)) did not quite 
reacli 750,000, though there is no doubt the long dry summer and failure of a lot 
of fruits to reach normal size accounted for most of the shortage. 

My estimate for 1932 is 760,000 bushels. I consider this a conservative one, 
but I am influenced by the fact that the crop in the Mount Barker-Albany distri<d 
is very heavy (the heaviest in ray opinion ever produced in that part of the State), 
and if this summer proves as dry as last the fruit may be small. In addition to 
this, the crop in the Bunbury-Pemberton section is comprised largely of 
^^Cleopatras,^^ which may develop ^^cork’^ to some extent and thus reduce the quan- 
tity available for sale. In the Southern district, Mount Barker- Al})any, practically 
all varieties, excepting ^‘Romes,” are fruiting lieavily ; in the South-West, Bunbury- 
Pemberton, “Cleopatras’^ and ^‘Yatas’’ are heavy, ‘‘Grannys’^ about half a crop, 
^Monathans” light, with a tendency to bunched fruits on terminals, “Dunns” nearly 
a failure, mainly on account of last scason^s over-crop ; “Romes” and “Nickajacks” 
also nearly a failure, but in this instance thrip was the destroying agent. 
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Pears, from time of bloomiiig to present date, have had a varied experience; 
in several orchards frost destroyed the ‘‘BartletU’ crop, and in all places the ordi- 
nary slieddin*' of younu: fruits of all varieties has been more than usually severe. 
Still, allowint^ there will be less “Bartletts’^ this season, the crop as a whole will be 
heavier than last, particularly export varieties — ^Mosephine,^^ ^‘Winter Nelis,’^ 
^‘Comi(*e,^^ and ‘^Beiirre Bose/’ The pear crop over the past five years has, in 
round fi^jres, aAeraged annuallv 89,000 bushels, and my estimate for this season 
is 90,000. 

Early attempts at foi*ecastin.i»’ tin* stone fi’uit croj) went woefully astray, be- 
cause the ('omparatively lici'ht crop of last season made it reasonable to assume a 
heavy crop would be harvested this season, but severe fi’osts as late as the lOth 
October, and cold sliowerv weather in Se]^tember, u])set all |)ro])hecies, and the 
stone fruit crop as a whole will, \ think, be lig’hter even than last year. “Farly 
Newcastle” apricots have fruited lieavily, but all late varieties are on the lif’bt side. 
Japanese* plums are inucli lig'hter than last year, particularly ‘‘Satsuma,” which, in 
many orchards, is a failuia'. En^’lish ])lums are not largely grown in Western 
Australia, but the crop of these is about ecjual to last season. Peaches and necta- 
rines also are about the same as last year. 

To summarise : — 

PIP AND STONE FRUITS. 




Production for 

Estimated iwodiiction 

Kind of Fruit. 

s(‘ason 19.30-31 

for season 1931-32. 



cases. 

(uises. 

A])ples 


749,449 

760,000 

Pears 


80,684 

90,000 

Peacdies 


.70,223 

50,000 

Nectarines . . 


11,469 

11,000 

Apricots 


43,840 

40,000 

Idiims 


.77,9.76 

45,000 

The grape 

cro|) will be 

about tile same 

as last season, with the exeeption of 

sultanas, whicli 

are heavier. 

Last season the 

[)roduction of fresli gTap(‘s amounted 

to 56,699 ewts. 

of table grapes ; 50,133 ewts. 

of wine grapes; and 190,883 ewts. of 


grapes grown for drying j)urposes, making a total of 297,715 (vwts. As stated 
above, it is estimated that the ])roduction in season 1931-32 will nearly correspond 
with that of 1930-31. 

It is yet too early to make any estimate of the citrus crop. 

We are, at time of writing, within a fortnight of Christmas, so 1 shall talvC 
this opportunity of wishing all readers of these notes a Meiry Christmas, a Happy 
New Year, and an (‘xpoit season free from complaints about ‘Svater core break- 
down.^' 
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BUFFALO FLY. 


Measures adopted for the prevention of the spread of the Bu/jalo Flp {Lyperosia 

Exigua) from, the Kimherley District to the South-Western portion of West- 
ern Australia. 

By C. R. TOOP, B.V.Se., Government Veterinary Surgeon, DerFy, AV.A. 

Tlie Buffalo Fly lias lonp;- been reg’artled as a pest inimical to the iiitei-ests of 
pastoralists en^'a^^ed in the cattle-raising' industry in Nortliern Australia. Sim'c its 
introduction into Darwin about the year 1828, wher(‘ for reasons a]>parently not 
well understood it remained more or less localised for a consider'able ]>eriod, it has 
spread in ever-widenin«: waves nntil at the present time the pastoral areas of North- 
ern Queensland are threatened by invasion, whih* in this State almost the whole 
of the cattle-raisinj*' areas of botli East and West Kimberley have* IxM'ome involved; 
the southernmost limit o1‘ infestation at ]>res(‘nt beini>- delimnl by tin* 20lh parallel 
of latitude. Extension has been very rapid durin;:;’ recent y(‘a.rs, i)ossibly on ac- 
count of the fly haviu”: more fully adapted itself to eriviionment and (dirnath' eon- 
ditions. Some conceptum of tlie rapidity of its sprea<l in North-Western Australia 
may be ficained from the fact that, in Novend)er, 1928, an invc'sti^ation of* the posi- 
tion revealed the fly not to be in evidence further south than the 18.30° ])aralilel 
of latitude, whereas when a further investi<j:ation was made in Maich of the year 
1931, tile fly was detected almost as far south as tin* 20th parallel. It is estimaterl 
that during’ this interim the tly had advanced in its I'oiward mai‘ch a distaiu'c aj)- 
pi’oximatin^ one hundroHl miles. 

As the Buffalo Fly, its life histoi’y and habits, lia\e beem fully inv('sli,< 4 ‘ated 
and described by otliers, it is intended only to m(*nrion this subject briefly in pass- 
in<^, and then only for the purpose of providing- a. clearei- understanding of the 
niotiv(‘s whicli actuated this Department in the initiation of nu'asin-es calculate*! 
to prevent its extension fi'oiu the Kimbei'ley district to the south-west ])ortion of 
th(‘ State, and, further, that the signilicance of any such nieasui'(‘s might th(‘ nmri! 
fully be recognised. 

The Buffalo Fly is essentially a pa!*asit(‘ of hovines, though ofluM- animalfe 
such as donkeys (jiarlicularly ), mules, and horses may sonieiimes In* attai-ked. 
When the life history ol' the fly is considered it will be si'en that tin* infestation of 
these latter animals is more or less of an ac<'idental nature. 

The fly is a relatively small greyish insect, .scarcely more than half I In* si/.e of 
the common house ily {M}(sea domeslica) . AVhen })ois(*d, it ap])eai's bi-oadly tri- 
angular in shape, the apex being J’ormed by tlu* h(‘ad and thorax which ai’(‘ (com- 
paratively small in ])roportion to the wing span. It is very tenacious oi lite. W hen 
grasped between the thumb and foretinger it is (piite resilient to the* tom-h, gi\’ing 
one the iinpre.ssion of handling a small pieew ot india rubber. When redemsed att(‘r 
considerable ]>r(*ssure, it escapes and is able to fly with activity unimj)aired. 

The Buffalo Fly is a biting blood-simking in.sect adlKwing c-losely to its host 
to which it remains attached both night and day. If disturbed it rises rajridlv but 
just as rapidly descends upon its host. 

Under natural conditions its favourite sites of attachment are the following. 
Behind the poll and base of horns, the withers, tlie lumbar region of the back, and 
low down on the flanks and ribs towai‘ds the abdomen. When infestation is gi'oss 
hies may be observed adhering in clusters to these areas; they; having obviously 
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been selected on account of their comparative inaccessibility to the disturbing in- 
fluence of the tail of the beast. All other portions of the body are, of course, sub- 
jected to attack but upon these flies are never observed in such large numbers'. 

The Buffalo Fly breeds in bovine manure. The eggs are deposited by the 
female upon the surface and in the crevices of fresh faeces, and after hatching 
the usual cycle of larva to pupa to adult fly is undergone. According to Murnane^s 
observations the wliole life cycle from egg to adult may accupy a period of only' 
nine days when conditions are favourable to propagation. Multiplication under 
such conditions may therefore occur very rapidly. 

Seasonal Jncidence . — The Buffalo Fly has a seasonal incidence, its numbers in- 
creasing enormously after the onset of tlie wet season which, in North Australia, 
usually extends from December to April. By the end of the wet season and for a 
short period thereafter, flies are usually piesent in very great numbers. With 
the onset of cooler weather conditions and drying easterly winds towards the mid- 
dle or end of May a gradual diminution of numbers occurs until by the end of June 
a miiiimuin of usually very light infestation is reached. Although a sharp rise and 
a progressive increase in ten]])erature occurs from August onwards to November, 
this minimum of infestation persists and no appreciable increase in numbers occurs 
until wet weather conditions again make their appearance. Both temperature and 
humidity play an important role in the pro])agation of the Buffalo FlV: thej one 
appearing no less important than the other in this respect. 

Seasonal Variation . — In addition to a seasonal incidence there is a seasonal 
variation. In extremely dry seasons an a]>parently (Uitire disappearance has been 
observed to occur by the end of June even on coastal ai’eas, wherea>? in w'ettei* 
seasons considerable infestation has been noticed to persist on siu-h areas through- 
out the year. In the West Kimberley district the Buffalo Fly is to be regarded 
almost essentially as a coastal pest, the humidity factor playing an im|)ortant part 
in this connection. Infestation at all periods is invai'iably lighter on inland areas 
and the disappearance of the tly therefrom usually syiudironises with, or at all 
events, follows close upon the termination of the rainy season. 

Coastal infestation is itself subject to considerable variation, e,g., in the Broome 
district where heavy dews occur throughout the year flies are invariably to be ob- 
served in quite considerable numbers. In the Derby district, on the other hand, 
where no such dews are recorded infestation has been noticed to have almost, if not 
entirely, subsided during the winter months. It is doubtful, however, whether in 
any season the inhibitory influences of comparative cold and dry atmospheric con- 
ditions are at any time capable of bringing about an absolute disai>pearance. 

Effects of Infestation .- — Cattle hitherto clean have been observed to exhibit in- 
tense ^*fly worry^’ when suddenly exposed to heavy infestation. This is evinced by 
restlessness, almost constant tossing of the head and switching of the tail. This 
condition has not infrequently been obseiwed among-st dairy cows in the township 
of Derby which have become infested on the arrival of station cattJe for shipment 
at that i>ort. On the other hand, cattle bred on infested country and those which 
for a period have been accustomed to heavy infestation appear to acquire a very 
definite tolerance towards the fly. Amongst such cattle there is little evidence of 
^‘^fly worry^^ apparent, though tliey do exhibit some uneasiness when infestation is 
gi'oss. The fly nevertheless exacts its toll in the quantity of blood that is drawn 
in feeding. When flies are present in countless thousands as they frequently are, 
this must be very considerable, and is doubtless accompanied by a loss of conation. 
What condition is lost by this means it is not possible to estimate. Furthermore, 
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the irritation caused by the fly and the endeavours of the beast to allay such irrita- 
tioin by rubbing against objects such as trees and ant beds is sometimes responsible 
for the formation of raw, abraded granulating wounds, chiefly to be noticed beneath 
the jowl and along the dewlap. These wounds may be up to two inches in diameter 
and are rather slow in healing. A similar condition is at times noticed at the medial 
canthus of the eye in unpigmented Hereford cattle. 1 do not know that colour 
plays a very important part with regard to infestation — perhaps dark-coloured 
beasts are more frequently selected by the fly — but it is eert;ain that jtine-haired, 
smooth-coated animals are more frequently the subject of attack than ^^soft^’ long- 
haired beasts. When infestation is heavy, however, neither of these factors are of 
much importance. 

The redeeming feature, if such it may be termed, with regard to Buffalo Fly 
infestation in North-West Australia is its seasonal incidence. As previously stated, 
the peak of infestation is reached and maintained dmung and for a shoT't pepiod 
after the termination of the rainy season. Then pastures are green and luxuraint, 
cattle are strong and in good condition and are well able to withstand the attacks 
of the fly, suffering little apparent detriment. During the dry season Avhicli extends 
from May to December, and particularly towards the latte]*, and wlien cattle, es- 
pecially breeders and young stock, ax’e struggling for an existence under the severe 
conditions of ixartial drought wliich invariably prevail annually in the Kimherleys, 
infestation sinks to a miniiniiin and the much weakened animals are, fortunately, 
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little troubled by the pest. For this reason the Buffalo Fly is to be regarded as an 
animal parasite, as of secondary importance to the catth; ti(*k {BoojflrUns Austra- 
lis). In the latter case the highest degree of infestation is frequently reatdied when 
the condition of the aminal, and its vitality, are at their lowest ebb. 

Having regard to the habits of the fly, i.c., its continuous attachment to its 
host as well as its apparent tenacity of life, it was early recognised that this pest 
might easily be transported to Fremantle witli cattle shii»])ed from Derby and 
Broome. By such means a gap of sixteen hundred miles might have been 
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bridg*od in the space of a few days of travel, and a pest at present confined to 
tropical North Australia inij^ht have been thus introduced into the dairying areas 
of the South-Western portion of the State. Attention was drawn to this possi- 
bility by Murnane in 1026 and by myself in 1028. Evidenc^e available up to that 
time had shown that while flics did accompany the cattle on to the ship at the 
time of loading both at Derby and at Broome, a total disappearance occurred 
when colder w^eathei' conditions were encountered upon rounding the North-West 
Cape. It was not until the year 1029, howMwer, that the Buffalo Fly was actually 
observed to reach Fremantle on North-West cattle boats. This occurred amongst 
a consignment of cattle shipped from Bi’oonie in March ol’ that year. During that 
period of the year w\*irm weather condition would prevail during the wdiole of the 
sou thwa rd voy a ge. 

With the fly at Frepiantle, and, so to speak, at the very back door of the dairy- 
ing industry, the position Av^as regarded as a serious one, calling for immediate 
action. The need Avas furtluu* emphasised by the result of experiments subse- 
quently carried out by Mt*. L. E. Newnnan, the Entomologist of the Department of 
Agriculture, avIio succeeded in breeding out in the laboratory at Perth a local 
generation of flies from flies captured on a North-West cattle boat: — 

On April 27th, 1020, th(*se flies Avere placed in the insectai’y and pro\dded 
with fresh bo\ine faeces ii|>on w^hich (h(‘y deposited eggs. On May 27th — one 
month lat(‘r — several Buffalo Elies emerged. The maximum tem])erature on the 
day of em(‘rgence was 03 deg. E., the minimum on the previous night having been 
52 deg. E, These survived foi* six days Avithout food, ])eing ex})osed in a glass 
jar to night temperatures. Dining tliis fieriod the minimum temperature rei^orded 
was 40 deg. E, and the maximum 70 d(‘g. E. The mean minimum tenqnn'ature for 
the ])eriod was 50 deg. E., and the mean maximum tem|)erature 05 deg. E. 

On May 28th a second lot of flies wen* ca[)tured and plai'ed iindei* identiiail 
conditions. Eggs Avere deposited on May .‘tlst. On duly lOlh forty-six days 
later — (lies issued. The folloAviug temi)eratun‘s w'eri* j’eeorded duilug this period: 
Maximum 72.8 deg. E., minimum 338 deg. E., mean maximum 01.7 deg. E., mean 
minimum 47 deg. E. These ex|)(‘r!m(‘nts indicated that even under the mid-winter 
climatic conditions of Berth tlie fly was ahh* to ])ass through its life stages Avith- 
out applieation of a)*titieial heat. 

The assumption that flies transi»orted to Eremantle on North-AVest cattle 
might readily establish themselves amongst the dairy herds in Ihe ]’elati\'ely mild 
onviT'ons of Perth and Ih'ernantle, was not, therefore, an unreasonable one. Eur- 
ihermore, it did not require a very far flight of the imagination to envisage a time 
when, by a jirocess of gradual adaptation to changed environment, the pest Avould 
become lirmly established in the less e(piahle elimatii* conditions of the principal 
dairying areas of the State. 

Recognising the seriousness of this menace it remained now to devise a nutans 
whereby the risk of such introduction might be^ obviated. 

Spraying of the (-attle ou hoard shij) with some lethal agent, suhsiiquent to 
loading, was first mooted, but here there Avas an imjmrtant factor to be reckoned 
with, the disposal of tlie manure accumulated during the soiitliward voyage. 
This is a product of considerable value as a fertiliser to market gardeners in the 
SpearAvood district. Considering the life history of the Buffalo Ely, i.e., the fact 
that it breeds in bovine faeces, it Avas patent at the outset that in order to rend(3r 
the South-West absolutely safe against its introduction, such manure would of 
necessity have to be dumped at sea, which Avould exclude from release and distri- 
bution amongst the SpearAvood groAvers a product of considerable value to them 
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commerciaJly. It was, therefore, considered that tlu^ satest method that could 
bo adopted would be the treatment of all cattle prior to embarkation at the north- 
ern port of shipment, for the j)urpose of ensuring that they would he free of in- 
festation before departure from that port. 

Two important points now presented themselves for elucidation, 

The determination by exjieriment of a substance which, when applied to infestel 
cattle, would prove both hdJial and refiellent to the Buffalo Fly. It was further 
necessary that any such substance would prove m)ii-iujurious to the host, and that 
its cost would he such as would render its use jiracticable from an economic 
aspect. 

(2) A meeiiaiiical m(‘ans whereby such suhstaiu'c might b(^ applied expi’di- 
tiously and efficaciously to the cattle, fri the latter connection it had to ])e 
remembered tluB cattle were being shipped in consignments, the numbers of which 
ranged from 220 to 760 liead, and that owing to the \agai*ies of the tides in their 
influence upon shipping the maximum time available for loading did not exceed 
six hours. 



The r-attlc Derby .Jetty. 

The project of treating the cattle in the loading race by means of a shower 
spray was cai’efully considered, its practicability tested out, ami plans (*mbodying 
the I'equirements ol‘ such a s])i’ay submitted to the (thief Veterinary Officer. These 
plans were elaborated by Mr. Oolding, Aiding Ooniroller of Abat toil’s, and a plant 
as outlined constructed. After carrying out preliminary trials upon cattle at 
Midland Junction whidi were accompanied by satis! aidory results, ilu* [dant was 
consigned to Derby, installed and successfully operated in July of 1929. Since 
that date it ha.s always been ejiiployed during the loading of (-a tile. With the 
passage of time and the aiMjuisition of additional knowledge of tin i-e(]uirements 
for maximum efficiency, many improvements have l)een effected, but the plant as 
it stands at ])resent is the same in principle as the oiu' which was originally ('oii- 
strueted. 

In the meantime, in eollaboration with the Entomological Branch, experiments 
for the determination of a .substance lethal and repellent to the Buffalo Fly and 
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suitable for spraying purposes were being carried out. Preliminary experiments 
were perfonned in the laboratory at Perth, and those substances, which it was 
considered might prove effective, w^ere consigned to Derby for actual testing 
against the Buffalo Fly. These experiments have been in progress during the past 
three seasons. The methods adopted are simple and are as follows: — 

(1) The spraying of infested cattle with the substance under test by means 
of a hand pump fitted with a Bordeaux nozzle and capable of producing a fairly 
heavy spray. 

(2) The spraying with the substance under test of Hies imprisoned within 
gauze containers. For this purpose, flies are i-elcased from the catching net 
into wide-mouthed mason jars from which they ai’e liberated into cylindrical wire 
gauze receptacles. The spray is applied in atomised form through the meshes of 
the gauze by means of a small pump. 

While results secured by these methods could not be regarded as absolutely 
conclusive, they, never! Ijeless, served to ]>rovide fairly accurate information as to 
how these substances would behav^e when (miployed in the shower spray in the 
loading race. 

The results secured wdth the various substances experimented upon are set 
out hereunder in tabulated form. Though somewhat incomjdetely ])resented, 
this will serve to show the relative elllcacy of the various materials submitted 
to test. The cost per 100 gallons of mixed solution, he., the sti'ength in which it 
is intended for use, which is ol' (uirdiiial im]>()rtance from an economic i)oint of 
view, is included. No computation of cost has been made in the case of those 
substances which on experiment proved ineffectual; this, in tlie circumstances, 
appearing unwarranted. 


Approximate 
Cost Inclusive 


Sultstance. 

iJilutlon 
with Water. 

Letiml Action. 

Repellant 

Action. 

Effect on Animal. 

of freight per 
100 gallons 
Mixed Solu- 
tion. 

Phenylc 

1 In 2r» 

None 

Transient 
when animal 
wet 

None 

Not computed. 

Kerosene Eniul- 

1 in 40 

do. 

do. 

do. 

do. 

sion 

Flytox 

Concentrated 

Immediate 

Immediate ... 

do 

£00. 

Ping 

do. 

do. 

do. 

do. ... 

£90. 

Izal 

1 in 125 ... 

None 

Transient 
when animal 
wet 

do 

Not compii ed. 

Pyretlirum Pow- "I 

der, 18 Ub. ... 
Izal, 3 gallon ... 

V Water, 125 

J gallons 

do 

None 

do 

do. 

Vacuum Spray Oil 

1 In 40, 1 in 60 

Slowly lethal on con- 
tact 

do. 

do 

10. 

Clensel 

1 in 25 

Rapid disabling effect. 
Moderately lethal on 
Contact 

Transient 
when animal 
wet 

do. 

£2 Is. 9d. 

Clensel 

1 In 15 

Immediate disabling 
effect. Rapidly lethal 
on Contact 

do. 

do 

£3 78. 9d. 

Bedwoll’a Fly 

Blow Oil 

1 in 40, 1 in 
50, 1 in 60 

Immediate disabling 
effect. Rapidly lethal 
on Contact 

do. 

do 

17s. 6d. (lin 
60 dilution). 

CarboUcide 

1 in 20 ... 

Immediate disabling 
effect- Very rapidly 
lethal on Contact 

do. 

Slightly irritant 
to conjunctival 
Mucosa 

168. 

CarboUcide 

1 in 16 

Immediate disabling 
effect. Very rapidly 
letlial Contact 

do. 

do. 

20s. 

Beniophen 

1 in 40 

Identical with Carboli- 
clde, 1 in 20 



138. 

Benzophen 

1 In 32 

Identical with Carboli- 
clde, 1 in 16 



15a. 

Fonn-o-l©en 

1 in 40 ... 

Moderate disabling 

effect. Letlial on Con- 

Transient ... 

Irritant to Muc- 
ous Membrane 

Not computed. 


tact 
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Prom the foregoing it will be observed that the ])roprietarv mixtures ‘^fly tox^^ 
and ''ping'’ were the most emcacions of the snbstanees tested out The cost of these 
materials was prohibitive, and it was at once obvious that they could not be consid- 
ered for use in the treatment of large numbers of cattle. 

Clensel in a dilution of 1 in 25 with water was found to be possessed of a dis- 
abling effect which was rapidly produced. This was of a transient nature. After 
spraying infested cattle disabled flies were noticed crawling* on the ground l)e- 
neath. When kept under observation it was noticed that after a short period the 
ability to fly was recovered and the flies arose with unaffected vigour. Flies were 
killed fairly rapidly on being contacted with this material, and after thorough wot- 
ting no recoveries occurred. After the inauguration of spraying opcTations at 
Derby, Clensel 1 in 25 was employed for a considerable period witli satisfactoiy 
results, an efficiency estimated as up to 99 per cent, being secured where flies wei’O 
numerous, and in cases where infestation was not so heavy no flies appeared to sur- 
vive. 

Clensel in the more coiu'entrated dilution of 1 in 15 ai)peare(l ('onsiderably 
more effective both as a disabling and lethal agent, bnt the economic factor of rela- 
tively high cost precluded its use iu the spraying plant. 



S])rayiTig Outfit. 

BedweU’s Fly Blow Oil in the res])ective dilutions of 1 in -40, 1 in 50, and T 
in 60 with water on experiment ga^’e encouraging results. Tlim’e appeared to be 
no appreciable difference in action with any of these dilutions. The disabling 
action, though transient in nature, was immediately produced, ft was rapidly 
lethal to the fly on making thorough contact. Flies so contacted did not recover. 

Following upon the results secured by expei’imcut, Bed well’s oil in the strength 
C'f 1 in 60 was used in the spraying plant as a substitute for clensel 1 in 25 ; a high 
degree of efficiency resulting, it being estimated that even when infesLation was 
gross such efficiency fell considerably less than one per cent, below the maximum 
possible to secure, i.e., the destruction of all flies. WitJi less heavy infestation 
100 per cent, of efficiency appears alway.s to have been secured. More detailed 
reference to the results of spraying is later made. 
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It will bo seen that from the view point of eost this material was more attrac- 
tive than dense], and moreover it was produced within Australia, Avher{*as the hitter 
product was of foreign origin. 

Carbolicide in the dilutions 1 in 16 and 1 in 20, produced an immediate but 
transient disabling action. Both Avere very rapidly lethal on making (‘ontact Avith 
the fly, appearing considerably more so in this respect than BedAvelTs oil. Of the 
two the 1 in 16 dilution appeared the more eflicacious. 

Benzophen in the res])ective dilutions 1 in 32 and 1 in 40 gave results which 
were identical Avith those obtained Avith carbolicide in the dilutions mentiom‘d 
above. Benzophen is mer(4y a modilication of the substance carboliddc. FoIIoav- 
ing upon our representations to the manufacturei's to increase the concentration 
of the carbolicide suj)plied for the purpose of reducing high trans]>ort charges 
whh'h a])i)iy on the north-Avest coast, its strength was doubled, the new product tor 
pur])<)ses of dilferentiation being designated Benzophen. 

The use of Benzophen 1 in 40 in the spraying plant at Derby has to date been 
attended by a maximum oi' efl'ciency, apparently no fliesl having survived. As 
flies have not been presimt in large numbers since the commencement of its use, it 
has yet to withstand the test of gross and active infestation. Under such condi- 
tions satisfactory results are antici])ated with the 1 in 32 dilution. 

The cost of this substance is lower and its ellicacy apparently higher than that 
of any other substance previously tested out whose use comes Avithin the ambit of 
economic practica bility. 

Benzophen is known to jiossess a souuwvhat irritant action to the corijunctival 
mucsa, but this has been responsible for no delay in loading oiiei'atioiis, nor has 
it proved of detriment to tlie cattle. 

It will be seen that none of the substa,nc(‘s Avhich came under test Avere posi- 
sessed of more than transient repellant pro})erties, and these Avere only apparent 
wliile the animal was Avet Avith solution. Such substances may be sufliciently non- 
tropic to temporarily mask the attraction odour oJ' the beast, but they are certainly 
not suflitdently negatively chemo-tropi<^ to prove distasteful to the fly. It would, 
however, appear that in the treatment of cattle prior to shipimmt these j’ejiellent 
ju’operties are of secondary imjiortance. It is essential that no flies shall accom- 
pany the cattle al'ter they hase emerged fi’om the spray, and to meet this require- 
ment it is very necessary that, the mat(‘rial employed sliall possess markedly lethal 
properties. It does not appear that a repellent per se Avould preA^nt flies from 
folloAAung the cattle on to the shi|). Though the possession of well marked and 
lasting repellent properties Avould doubtless enhance the ellicacy of a substance, it 
is its lethal qualities that are the all-important ones. 

In the jnoblem of spraving solutions, it is recognised that there is still much 
scope for further research Avork. Jt Avould appear that the objective to be sought is 
the production of a substance of Avhich the vapour or finely atomised s[)i’ay will ■ 
itself prove rapidly lethal to the fly. 

The Spraying Plant described . — The shipping of cattle at Derby involves their 
passage through a long race extending from the stock yards at the one end, ovar 
the jetty to tlie ship’s side at the other. The dimensions of this race are shown in the 
accompanying plans. It has a total length of approximately 990 feet. For spray- 
ing a section 120 feet in length is used within which cattle may be confined by 
drop gates Nos. 1 and 2. The distance from gate No. 1 to the ship’s side mea- 
sures approximately 270ft. and from gate No. 2 back to the stock yards 600ft. 
The spray itself consists of three lines of IJin. galvanised piping — one overhead 
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and two lateral — ninning* the whole length of the section of r20ft. apportioned for 
spraying purposes. These piy)es are fitted with jets spaced at three-foot intervals, 
the lateral pipes being set nt 20ins. above floor level, and their jets directed up- 
wards at an angle of 45deg. Solution is forced to the y)i])es by means of a Bull- 
dozer pump driven by a 4^2 li.p. Tester engine. The jets an' cai)able of throw- 
ing a dense heavy spray which consumes o?) an a\'ei’ag(^ 2]/^ gallons of solution per 
beast treated. Solution is drawn from a storage tank of 1,000 gallons capacity. 
In addition there is a 100 gallon oxerhead auxiliary tajik in which solution may 
be mixed and conveyed to the large tank by means of a ]dpe as its supplies be- 
come depleted. On aceount <jf the dil1i( ulty of construction no provision is 
made for the catchment and n'-use of surplus solution which escapes tliroinrh the 
decking of the .letty into th(‘ sea below. Canvas screens, wliicli may be adjusted 
in accordance with the diredion of the wind, are tilted. (aittle are passed tlirough 
the spray in lots ranging from 15 to 20 head, ac'cording to their size. The rate 
at which a consigamieiil may he fr(*at(‘d is (‘iitirely de])endent iipr)n the rate at 
wliieh the sliip is id)le to receixe tlie cattle. Many delays occur. In order tiiat 
exposure to the s|)rav may l)e comph‘t(‘ and xvettiug as thoi’ough as possi})lc, the 
pump is operated xxdiih' the beasts enter the spray, for a short ynniod xxdiile they 
are standing confined xvithin the Idock gates, and during their exit, l.ot after lot 
is so tr(*ated Jis i’e((uire<l by the shij). 

Eesults of Sprayihi;. -After the treatment of cattle oiior to loading, it has 
always been the ])racticc to (-arry out a subsequent ins])ection on board ship. Ob- 
servations so made haxe indicated that in those cases where Hies have' been fairly 
ainmerons, moderate oi’ small in numbers, none have escaped the spray, but in 
those cases wliere infestation lias been gross or heavy, a fexv flies have always 
succeeded in reaching the boat with the catth*. One has estimated in all such 
cases lliat the numbevh whicii have so escaped tlu' syirav would re])resent a small 
fraction only of one per ('cnt. of those which xxcre oi’iginally j)resenl. A further 
iusyiectioii by the d(‘y)ariii!('utal ollicer is iu addition made immediately on the 
])ertbing of the vessel at Fremantle, and it is xx’orthy of note that since the in- 
ception of S])raying ojierations such inspection has alxvavs revealed the cattle to 
be quite free of infestation. Ilowexer, to meet the contingency of infestation 
having persisted oi' of hreakdoxx n of the plant at Derliy, a syiray by means of 
which cattle may be trcTited on hoard ship before disem))ai*kation has been in.stalled 
.at Robbs jetty. Moreovei’, an advantage acenu's from tlie fact that xvhen vessels 
cam be cei’tified clean prior to departure from the northern puid of shipment, the 
release of accumulated manure to Spearxxood groxvers may be permitted. 

In addition to tlu' slioxver spray at Derby, a hand spray 1ms been ereded at 
Broome, from which ])ort coiny)aratix’ely fexv cattle are slii]>P'*d annually. Its 
use appears to hv gixing e(jually satistn(dorv rosults. 

The difficnlties ot combating Buffalo Fly infestation cannot be ovei'stnted 
when it is remembered that one is dealing xvith a winged, actixely moliile pest. 
As pointed out, the substances that hax'e so far been used for this ])urpose rely for 
their etlicacy upon; (1) A transient disabling action whi('h, thougli ra]>idly 
produced, rapidly passes off: (2) A lethal action xvhicli is not manifested until 
the substance actually comes into contact xvith the lly, thoroughly wetting it. When 
istation cattle are being treated, the croxvding in the race which unavoidably occui-s 
renders thorough w^etting more difficult to achicx’c. Jt xvould aj)[^ear that tlie odd 
flies that reacirthe boat on occasions of heavy infestation are those xvhich, having 
been disabled in situ, though not thoroughly contacted xvith the solution, have sub- 
sequently recovered. It is considered that with the use of the more toxic product 
Benzophen 1 in 32, the difficulty will to a large extent disappear. One assumes 
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that a second sprayini? would destroy the few remaining flies. Though conditions 
of shipping preclude this procedure, it may, nevertheless, as stated, be accom- 
plished at Robbs jetty should the necessity arise. 

The task of contacting all flies with the plants at Derby and Broome is in 
a large measure assisted by a fortuitous circumstance, viz., the conditions under 
which loading is carried out. On account of hot weather conditions, loading oper- 
ations are always performed at night. The constant milling of the cattle whilst 
being worked in the yards and the dust so created, causes the flies to forsake the 
lower portions of the body, and attracted by the overhead lights, to alight on its 
dorsal portions, chiefly the back and withers. In this position they are much more 
easily reached. 

Another factor calculated to impair efficiency is the mobility of the fly, and 
the fact that it appears to be a fairly strong flier. During the months of April 
and May, when flies have been active, and infestation gross, considerable num- 
bers have been observed in the houses in the township area of Derby, some two 
miles distant from the stockyards. Having been disturbed during the handling 
of the cattle, they have reached this area either of their own volition or as the 
result of having been borne upon the prevailing wind. Fortunately this phen- 
omenon is rarely observed, and though the possibility of such occurring is fully 
recognised, it docs not a])])ear to have played an important part in the rein- 
festatioii of treated cattle while awaiting entry to the ship. This factor, hc)we\cr, 
is obviously one that is beyond the limits of control. 

It appears, therefore, that the method of treatTuent adopted at north-west 
ports is peculiarly adapted for the purj)ose for which it is being used, i.e,, the 
treatment of cattle prior to shipment, entrainment, or any other means of trans- 
port Avhich will immediately remove them beyond the reach of reinfestation. 

It does not afipear tliat this treatment eonld be recommended in the case of 
cattle intended for overlanding from infested to clean areas. Such cattle would 
sulisequently lie subjected to laanfestation by flies disturbed during their handling 
and treatmoait, and to a lessia* e\'tent by flies bred in the manure in the vicinity 
of the sio('kyards. 

Particularly Avhen it is recognised that there is no knoAvn substance i)ossess- 
iug lasting reiiellent properties, any method of treatment must obviously embody 
the immediate remcnal of treated animals beyond the limits of reinfestatioa. 


Sn/mmarji. 

1. ^riie Kimberley Division of Western Australia is affected by Buffalo Fly 
infestation ; the SoulllA^ estc rn Division is free of such infestation. Transport of 
cattle by sea from north to south involves a definite risk of the spread of the fly 
to the clean South-West portion of the State. 

2. It has been established that the l^uffalo Fly is able to pass through all 
of its life stages even under the mid-winter climatic conditions of Perth. 

3. Infested cattle may be treated by means of a shower spray in which a 
letlial agent is employed, y^rior to embarkation at the northern port of shipment. 

4. When infestation is gross, the efficiency of such treatment appears to ex- 
ceed 90 per cent. With lesser infestation, no flies appear to survive treatment. 

5. Such treatment is practicable from an economic aspect. 

6. Further ox[)erimenlal work is recommended with a view to increasing the 
efficacy of spraying solutions. 

7. Treatment can only be recommended in those eases in which some means 
exist whereby treated cattle may immediately be removed beyond the reach of re- 
festation. 
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POTATO DISEASES IN WESTERN AUSTRALIA- 

THE RHTZOCTONIA DISEASE AND COMMON SCAB. 

H. A. Pittman^ B.Sc.Af^r., 

Plant Pathologist. 

INTRODUCTION. 

Ac(;ording to the figures given by the Government Statistieian in Part V. of 
the ''Statistical Register of Western Australia/' for tlie Seasons 1920-21 to 1929- 
30, both inclusive, the average annual area under potatoes during this peiiod was 
4,689 acres, with an average yield over the wliole period of 3.8 ions per acre. 

The figures for the various seasons mentioned were as follows: — 


Season.* 

Acreage. 

Yield. 

Yield 
])cr acre 
in tons. 

1920-21 

4,245 

13„368 

.3-] 

1921-22 

.3,612 

I3,(i05 

3-8 

1922 23 

3,621 

15,198 

4*2 

1923-24 

4.761 

17,8.30 

3-7 

1924-25 

5,122 

19,891 

3*9 

] 925-2(1 

4,262 

16,052 

3-8 

1920-27 

5,144 

17,755 

3-5 

1927-28 

5,280 

16,746 i 

i :k2 

1928-29 

4,819 

18,774 ! 

3*0 

1920-30 

6,024 

27,546 

4-6 

A ve rage, 1 9 20-30 

4,689 

17,676 

3-8 


Such a low average yield per acre is undoubtedly due in a large measure to 
the prevalence of diseases of various kinds. This is l)orne out by the fact that the 
average yield obtained by growers using Government-certified seed, since the incep- 
tion of the Seed Certification Scheme, five yeuirs ago, as computed by Mr. E. T. 
Morgan, Officer-in-Charge of the Potato Branch, has been from 8-10 tons per acre. 
Where the manurial and cultural treatments have been identical, certified seed has 
constantly given a yield of from four to five tons per a(u-e over that of non-certified 
seed grown alongside. This is very largely due 1o the reduction of virus diseases 
in the process of producing the certified seed. In fact, the elimination of disease, 
in so far as may be humanly possible, constitutes the (diief raisoyi d'etre, or justi- 
fication, for the existence of the Seed Certification Scheme. Yields as high ns ap- 
proximately 23 tons per acre have been obtained by the use of certified seed. 

Up to date the highest yield recorded for Western Australia has been obtained 
by the use of such seed, and was at the rate of 23 tons 7 cwt. per aci-ie, the same 
grower having taken 40 tons off two acres. Such yields are, of course, only obtained 
by a combination of the following factors: — 

1. Suitable soils and localities. 

2. Seed selection — preferably the use of Government-certified seed. 

For the purpose of the statistical records, the season is taken as commencing on the Is 
March in each year. 
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3. Seed disinfection before planting. 

4. Racking of the tubers to secure sprouted seed. 

5. Elimination of all tubers on the racks showing ^Hkready eye’’ or other 

undesirable characteristics. 

6. Careful preparation of the soil, including adequate drainage. 

7. Adecjjuate manuring. 

8. Careful cultivation during the growth of the crop. 

9. Intelligent use, when required, of spray mixtures or dusts to control such 

diseases as Early and Irish Blights, and also insect pests. 

DISEASES. 

The following diseases have been recorded on potatoes in this State: — 

Name of Disease and Cause. 

Rhizoctonia Scab, Stem Canker or Rosette — HMzoctonia solani. 

Common Scab — Actinomyces scabies, 

Eelworm Scab — IJeterodcria radicicola. 

Eelworm Scab — Tlcterodera radicicola. 

Silver S curf — S pan dy lo da drum a I ro v i rens. 

Early Blight — Macrospormm solatii. 

Storage Disease — Macrosporlum solani. 

Bacterial Wilt, Brown Hot or Sore Eyes — Bacillus solanacearum,. 

Irish Blight — Phytophlliora infestans. 

B1 ack 1 eg — Bacillus a i rosept icus . 

Mosaic — UJiramicroscopic paiusite (virus). 

Lea f -roll — II 1 tramierosco | >ic pa rasite ( virus) . 

Streak — Ultramicroscopic parasite (virus) . 

Hollow Heart — Excessive rale of growth in coarse varieties. 

Hot Eormalin in jury — Tubers left covered too long after treatment witli liot 
formalin. 

Fleck (Internal Brown Spot or Sprain) — A complex group. One form is 
caused by hot, drying winds during the ripening-oll period of summer- 
dug potatoes on sandy soils. 


1.— RHIZOCTONIA SCAB, ROSETTE OR STEM CANKER. 

(Caused by Corticium vagum B. & C.^Rhizoctonm solani^ Kuhn.) 

Susceptible Plants. 

This disease is the most widespread of all potato diseases, and it has been re- 
corded from every part of the world where potatoes are grown commercially. The 
fungus responsible for the trouble is known scientifically by either of the two names 
given above. The first name is applied to the fungus when in the spore-forming 
condition, while the second name is that which is applied to the fungus in its much 
more common sterile condition. 
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Many other plants beside the i)otato are attacked, ajid amongst tln)se which 
have been recorded in various parts of the world are beets, carrots, lucerne, red- 
clover, onion, raspberry, turnips, peas, celery, lettuce, beans, cabbage, carnations, 
parsnip, rhubarb, violets, egg-])lants, radish, sweet potato, strawbc'rry, tomato, and 
spinach. The fungus is a fi’cepient ('ause of ‘^damj)ing-()tr’ of seedlings. In 
America, losses ranging fioiu 5 to 50 per ('ciit. of the potato crop in various dis- 
tricts have been recorded on account of the ravages of this i)arasite. In Western 
Australia the disease has only be(‘()me of serious moment during the past few 
years, as Herbert in 1920 stated that '‘^Rhizoclonia is not common liere though fre- 
quently found in imported imtatoes.^’ 


Siimptoms shown hij affected plards. 

The disease is best known to the grower and to the general public as Jiard, 
sooty-black scabs or fungus-bodies on the surface of the tubers, which will not 
readily rub or wasli off. These })la(‘k bodies, Avhich really represent resting stages 
in the life history of the fungus, are frequently very n.nnerous and give the 
affected tubers tlie appearance of having been more or less tliickly sprinkled with 
irregular drops of molten pitch or tar. (See Figs. 1 and 2.) 



1 . — Potato tubers showing black sctcrotia (or resting-bodies) of tlic 
fungus lihiz'octonia solavi. 

(Photo, by author from preserved specimens.) 


They are known as scleroUa, and may vai’y in size from mere pin-points up to 
huge" structures oc'casionally covering «in area of several square inches. As they do 
not ]>eiietrate the skin, they are in <*onsequence removed when the tubers are peeled. 
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Nevertheless, their presence is detrimental to the market value of the potatoes, 
as they considerably detract from their appearance. Their presence on seed tubers 
is, however, of far greater consequence than in the case of tubers sold merely to be 



Fig L’. — ‘‘Delaware’^ potato tubers sliowiug the typical black or brownish 
resting-bodics (sHcrofia) of the fungus llhizoctonia noJani. 

(Pliolo. by autlior.) 


consumed. When infected setts are planted tlie sclerotia give rise to colourless or 
brown fungus threads which work their way along the surface of the potatoes, or 
through the soil, to tlie young potato shoots and may proceed to attack them at the 
tips or else lower down, caivsing a dark brown or black canker (s(‘e Fig. 3). The 
result is that many of the slioots are killed, and a greatly reduced stand may result. 
This constitutes one of the most serious asi^ects of the Rhlzoctania disease. The 
affected shoots often throw out new buds lower down, and these may in turn be 
attacked. This atta(-king and renewed growth may be repeated a number of times, 
until the sprout is finally killed altogether, resulting in a missing hill, or the plant 
may break feebly through the soil a long time after the healthy hills are up. In- 
duction in stand is most commonly caused by lihizoctonia in this State in potatoes 
planted in spring or autumn. 

If the base of the stem is not infected until the plant has gained considerable 
size, it may not be killed, but a shortening of the intemodes at the growing point 
may result (as a consequence of the reduced water supply, etc., reaching the 
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Fij^. 3. — A. — Potato tuber showing many rcsting-bodies or sclerotla of th(' fungust 
Bhizoctonia solani. 

B. — Germinating sett showing the killing-back of the si>ronts and stem-cankering 
which may occur when Ehisoctonia-m festvd tubers are planted. The resultant misMna 
hills or weakling plants constitute one of the most serious aspects of the JlhizoclonUi 
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growing tissues), and a massed or rosette effeet may be given to tln^ topmost 
leaves. These leaves may turn yellow or remain the normal green. Where the 
canker on the stem does not })enetrate deeply enough to shut off or reduce the 
supply ot‘ water and dissolved minei*als, ])ut does penetrate deep/ly enough to 
interfere with th(‘ moAoinent oi‘ sugars down to the tubers, tlno'e may I’esult an 
aecuinulation ot' syntliesised food materials in the top of the ])laiit. Ju an en- 
deavour to propagate itself, or at least find an outlet for this acc'umulation of food 
materials, tubers known as ^‘aerial tubers’’ may be formed in the leaf axils on the 
above ground parts of the stems (See Fig. 4). 

Potato plants, whi(4i ai'e only attacked by Hhizoctouia when fairly well grown, 
can usual ly be picked out from a distai'ce by their stiffly erect attitude, the yel- 
lowish colour of the foliage, and by tin* rolling up of the leallets so that their some- 
what lighter-coloured lower sides are rendered very conspicuous. Examination of 
the stems of such plants below ground level will reveal one or more characteristic 
brownish cankcu’s more or less encircling the stems. 

The cankering phase of the disease is of most serious luonunt in this State 
during the si)ring (in potatoes planted in Jnne-July), and during the autumn (in 
potatoes maturing in April-May). Deposition of sclerotia on the surface of the 
tubers is apparently stiuudaled by falling temperatures, and the most thickly in- 
fested are those dug from the drained, peaty, swamps in autumn. 

Tn very wet weather the fungus may form, a while (‘oh-wehhy sheath of 
threads about the base of the stem. This is the I'eprodmdive stage of the 
fungus known as ('ortiritrm ragiim. So far this stage h.as not been r(*coi’(led in 
Western Australia. 

It is said that Rhizoctonia may cause inttiug of tin* surlVu'e of the tuhei’s, but 
this s(*ems to be very doubtful. 


( icfieraJ Roimderations, 

.Rhizoctonia attack is greatly intluenced by the environmental conditions. Tn 
this connection tcmi)eratiire often appears to be the most important fa('tor. The 
temperatures at which the fungus does mosl injury are between oO-fOdeg. F. 
Other thiTigs being ].)r()pitious, the fungus is most destruclive at a soil tem])erature 
of ()4deg. F. It thrives best in acid soils, and on this account liming gives good 
results in its control. Unfortunately the [)osition is complicated by the fact that 
Common Scab {Actinoniyres scabies) is favoured by liming, and so in avoiding 
Bhizocionia in this way, one encourages Aetinowyees. In spite of the fact that 
acidity favours Ehiioctonia, heavy dressings of organic matter such as green 
manures considerably reduce the oc('urrenee of the disease. Fortunately the same 
is true of Actinomyces, except that f resit farm-yard manure stimulates the Com- 
mon Scab organism. In both cases the provision of abundant dead organic matter 
seems to divert the unwanted attentions of the parasites into other more desirable 
channels. 


Control. 

As Bhizoetonia is at present so very wides])read, and as it may he pi’esent 
on the tubers as a line, branched, mass of threads which can only be detected 
by use of the micros(‘oj)e, all seed-tubers should be treated as if Rhizoctonia were 
definitely known to be present, and irrespective of wdiether or not they are certified. 

The following measures are recommended for its control : — 

1. Whenever possible, practice rotation of crops. This is one of the most 
effective mean.? of controlling: any plant disease. Cereal crops such as wlieat, bar- 
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Kijr. 4. — “ Delaware’’ })otat() plant showing “aerial tubers’’ in the axils 
of the heaves on the above-ground portions of the sttun. riu'se “aerial tubers ’ 
are a result of serious nictduinical interferenoe with the passage of “inanu- 
faotured” food materials from the leaves to the underground ])orti()Ms of the 
plant. While frequently an indication of attack by Mhizoclonia tlu'y are by 
no means always so. Continued screwing about of the top of the ])lant by 
wind or attack of the stem by insect pests, etc., may have the same efi’ect. The 
example illustrated was caused by slugs feeding on the stem about ground level, 
which is indicated on. the photograph by the broken line. 

(Photo, by author.) 
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ley, oats, rye, maize and sorglmrn are not susceptible to Rhizoctonia attack. Sus- 
ceptible crops {see commencement of article) should not be grown more frequently 
than is absolutely unavoidable in the same piece of ground. 

2. Use only selected, Rhizoctonia-frce, seed tubers, whenever possible. 

3. Avoid planting potatoes, if possible, during the spring or autumn, es- 
pecially on infected ground, or if the tubers have not been disinfected. In other 
words, if potatoes are to be planted at these times, the maximum care and attention 
in the direction of seed-disinfection and selection of *^clean’^ land, etc., is required. 
Potatoes planted in spring or autumn sulTer most from the “reduction-in-staruP^ 
phr,K e of the Rhizoctonia disease. 

4. Harvest as soon as mature, in autumn-dug crops, in order to prevent rapid 
increase in the number of sclerotia on the surface of the tubers. 

f). Plough in as mucli green manure as possible before potato crops. 

(). lrr‘esj)ective of their source of origin, and whether certified or not, disin- 
fect all seed tubers before [)lanting, in one of the following ways: — 

A. Cold Formalin Dip. 

Soak the tubers, unsprouted and uncut, for IVi to 2 hours in a solution of 
formalin made u]) at the rate of 1 ))int commercial formalin to 30 gallons of 
water. If the tubers ar(‘ washed, or dippe<l in water in the bags, and are kc[>t 
moiiit for a day or two before treat riient, the effectiveness of the disinfectant is 
inert ased and the soaking period in the formalin solution may he reduced to half 
an hour. The solution keeps its strength, t)ut more solution should be added, as re- 
quired, to keep up the volume to the original level. Tubers may bo dipped in 
formalin solution in any sort of liandy container, irrespective of the material of 
which it is composed. Formalin does not corrode metals, as does coirosive sub- 
limate. At the end of tlio diiiping period the tubers should ho spread out thinly in 
a ('ool shady place to drs\ The cold formalin is not so effective as the others de- 
tailed below. 

B. Jfot Formalin Dip. 

Soak the luhers, unsprouted and uncut, for three to four miimtes, but no 
longer , in a solution of formalin, kept at a tempei-ature of from 121deg. to 
123deg. F., and made np at the rate of one pint commercial formalin to 15 gallons 
of Avater. After treiitrnent the tubers should he immediately spread out tliinly in a 
cool shady place to dry. If this is not done, considerahle pitting of the surface of 
the Itihers mag result. The hot formalin solution may be used in metal containers 
without any danger of corrosion taking pla.ee. A supply of the solution, both hot 
and cold, should be at liand in order to more readily keep the correct temperature 
in the dipping tank. A carefully regulated fire may be used l)eneath the tank to 
keep the tein])eratui‘e aroiuid 122 deg. F. The hot formalin dip is more effective 
than the cold in controlling any ^^seed^^-borne potato disease. 

C. Cold Corrosive Sublimate. 

This is more effective than the formalin treatments for either Rhizoctonia or 
Common Scab. 

Soak the tubers, unsprouted and uncut, for IJ to 2 hours in wooden, earthen- 
ware, or cement containers (not metals) in a solution of corrosive sublimate made 
up at the rate of 4 ounces to every 25 gallons of water (i.e., in a in 1,000^^ solu- 
tion). See formula ^‘ff^ Table 1. The solution weakens with use, especially if 
much dirt is present on the surface of the tubers, or if the tubers are dipped in the 
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bags, so that one ounce of dissolved sublimate 1 pint stock solution as per 
Table 1) should be added to each 25 gallons, after each lot has ])een treated. Any 
water necessary to bring the volume up to the original level should a.lsi) be added 
each time. An entirely fresh solution should he prepared after treating four lots. 
Each 25 gallons of solution treats about 5 bushels of tubers. 

Dip the tubers in wooden crates, not bags, or else immerse directly into the 
barrel or vat, if provision has been made to drain the solution into another con- 
tainer after the treatment. The eirectivene.ss of the treatment is increased by dii>- 
ping the tubers in water, or by washing them, and kee[)ing them moist for a day or 
two before treatment, if tliis is done tlie soaking period in the coiTosive sublimate 
may be reduced to half an hour. Also, if the tubers are washed to remove dirt 
before dipping, and are not immersed in the bags, the solution may be used 
m; to eight times before discarding, provided it is sstrengthened each lime as dis- 
scribed above. The temperature of the solution during treatment should be not less 
than 45deg. F. nor more than TOdeg. F. ff the temperature of the water is more 
than TOdeg. F., the time of treatment must be reduced. 

Tile tubers must be dried thoroughly after treatment by being ihinly spread 
out on racks, etc., or the action of the poison will continue, and damage to the seed 
may result. 

D. -Hot Corrosive iSubUmate — 

This is the most recent and apparently also the most successful metlH)d of 
treatment of tubers as a ])reveiitative against HJii:octonia and other “seed’^-boi'iie 
potato diseases. Tin* treatment mn'cssi Piles a wooden tjuik being used. The 
streiigtli of the solution is four (-1) ounces of sublimate to twelve and one-half 
gallons of water, but the solution is heated to 110-1 13deg’. F. ])y injecting steam 
through a rubber hose from a small boiler or heating ]>laiit. The potatoes are 
dipped for Jive minutes in wooden e-rates, and are then spread out thinly to drain 
and dry. Tlie tank used must have a water capacity i-onsiderably in excess of the 
volume of the tubers to he treated at any one time, so that the temperature ean 
more easily be kept uni form. All metal parts of the (U'ates, etc., must he eoated 
with asphalt-paint, tar oi’ pit('h to prevent corrosion. 

It is not anticipated that many growers will be in a position to adopt 
this treatment at present, but the method is indicated so that i)rogressive iarge- 
scale farmers may take advantage of this information if they so desii'e, and con- 
sider that the saving in time, etc., is Avorth the expense of the treatment. if 
adopted, the strength of the solution must be kept uj) from time to time as indi- 
cated above in Section C. 

PREPARATION OF CORROSIVE SUBLIMATE SOLUTION EOR 
DISINFECTION OE I^OTATO TUBERS, KTV. 

S t oek Solut ions Heco m m ended. 

Corrosive sublimate (mercuric chloride) is the (liemical most couimoiily used 
for the disinfection of vegetable and flower-garden seeds, potato tubers, etc., the 
jnost frequently used formula being that known as “1 in 1,000. 1 his means 1 

part by weight of Corrosive Sublimate (Mercuric Chloride) to 1,000 parts by 
weight of water. In publications originating in the United States of America, 
the directions for making up this “1 in 1,000’^ strength, are to dissolve the Corro- 
sive Sublimate at the rate of 1 ounce in 71/2 gallons of water. In British countries, 
however, the gallon measure used is larger than that used in the L.S.A,, so that 
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the correct formula where using the Imperial gallon as a measure of volume is at 
the rote of corrosive sublimate 1 ounce avoirdupois in every 6i Imperial gallons 
of water {or 4 ounces to every 25 gallons). 

Where larj^e riuaritities of Corrosive Sublimate solution are reciuired, as in the 
disinfection of potato tubers or i»*ladiolus conns, the most convenient method of 
preparation is to make up a stock solution at the rate of one pound of \fincly- 
powdered sublimate in tw(t gallons of hot water. The poison may be dissolved by 
carefully pouring- the liol water over it in the bottom of a wooden, earthenware, 
glass or enamelled vessel. After cooling, the solution should be stoied in a tightly- 
stoppered, clearly-labelled, glass or earthenware jar, etc., under lock and key, till 
required. Metal containers must never be used for Corrosive Sublimate solu- 
tions, as they are corroded by the disinfectant. The chemical only dissolves 
very slowly in cold watei*, so that hot water should be used whenever possible in 
making up the stock .solutions. 

Tamlh I. 

DILUTION TABLE LOU MAKlNli 1 IX LOOO (OHIIOSIV E SLniJMATE SOLI TlOX, 
lJSIN(i A STOCK. SOLCTIOX OF ONE lAi. ('OKROSIVE SUBiaMA'I’E IX TWO 
(JALLOXS OF WATER (OR HAJ.FJJL JX OX E (JALLOX). 


stock Solution, 'take amount 
Indicati'd below. 

Amount of disHolvcd Hiildimatc 
in quantity of stock solntion 
taken. 

Dilute witli clean (U)ld water 
in wooden, glass, cement or 
eartlumware container to 
linal volume indicated l*e- 
low. 

(a) i pint 

{ ounce 

1 gallon IJ |)inLs 

(b) i „ 


2 gallons 1 pint 

(c.) 2 ,, 


.} „ pints 

(d) 1 „ 

! > 

(> M - 

(c) 1 quart 

2 ouiu’cs 

12 „ 1 M 

(f) i gallon 

■i 


(K) t ,, 

s 

r>() 

(li) 2 (lallonH 

ill). 

101) 


in cases wHere it is anticipated that oidy very little of the disinfectant will be 
required, a more conveiiiout slock solution may be prepared by dissolving J ounce 
of Sublimate in one quart of hot water (or two ounces pi one gallon) by the same 
method as indicated above. For use this second stock solution is diluted as 
follows : — 

Tnl.l.' II. 

DILCTIOX TABLE FOR \tAKLNC I IX 1,000 CORROSIVE SIJBLIMA'I’E, CSINC A STO( K 
SOI.TTIOX OF OXE HALF OI XCE (A o/.) IN ONE Ql ART OF WA'I'ER (OR TWO 
OUNCES IX OXE (1 ALLOX.) 


Stock Solution. Tiikc amount 
iii(liciitc(l below. 


.Amount, of ()issolv('(l wnblimatc 
in quant it.y j>f stock solution 
taken. 


Dilute witli clean cold, water 
in wooden, ylass, cement or 
eart.iicrnwarc eontaitu'r to 
tlnal volume indicated lu'- 
low. 


(a) { |i1nt 

l/D>tli ounce 

•‘li 

(b) J M 

1 /.sth „ 

<U 

O') 2 „ 

:{/10thB „ 

1 

(d) ] „ 

\ 

1 

(e) IJ |)ints 

:{/Stlis 


(f) 1 (juart 

A 

A 

(g) J gallon 

1 

0 

(b) 1 M 

2 ounces 

m 


(iallon 


J pints 
■LI „ 

-1 M 
1 


The strengths of all stock solutions should be written on the labels as soon as 
the solutions are prepared, and it would be just as well also to include a copy of 
the appropriate dilution table on the same or a separate label on the container. 

Mercuric Chloride (Corrosive Sublimate) is deadly poisonous to human, 
animal or plant life. In addition, it is colourless, odourless, and comparatively 
tasteless, and may easily be mistaken in solution for pure water. It should, 
therefore, be used with great care and kept out of the reach of children or farm 
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stock. When finished with, the solution should be poured into a hole in the 
ground, and the hole be immediately filled in or covered over. In case of mer- 
curic chloride poisoning give whites and yolks of eggs mixed with milk. In 
emergency, ordinary flour paste may be used. Then give a mustard emetic to 
induce vomiting and send immediately for medical assistance. 

2.— COMMON SC AIL 

(Caused by Actinomyces scabies (Tliax.), Giissow.) 

Plants SuscejHible.— [his disenst; is lonnd not only oii the potato, but has also 
been recorded by various observers on beeU'oot, turiii])s, inan‘>:els, rutaba^^as, par- 
snips, radishes and carrots anioiij»‘st otliei’s. On potato, the disease is fairly 
eonunon in Western Australia in certain districts, and especially so where the 
tubers are {Jcrown on soil vvhi(di has been nuidered somewhat alkaline by liming’, or 
in any other way, such as l)y the burning-oil of the natix'e vegetation. 



Fig — Ooiimioii Scab of ])Otatoos due to Act i sctthies, showing 

both sides of the one tuber badly alfecled. 

(Photo, by author.) 

Symptoms . — In typieal eases this disease (*an be readily distinguished from 
eelworm-scal), which is the only other disease ))resent in this State with which it 
could possibly be confused. Tin* disease is characterised by tlie [presence of 
roughened and fissured corky areas on the surfa(*e, which contrast strongly with 
the smooth, lighter-eoloiirod, unaffected neighbouring tissue (see Fig. 5). When 


474 


JOURNAL OF AGRICULTURE, W.A, 


[Dec. 1931. 


isolated the diseased areas are f^eiierally approximately cylindrical, and they 
usually show a small series of more or less concentric corky ridges and corresponding 
fissures. The margins of the lesions are generally ridged up above the level of the 
surrounding healthy skin (see Fig. 6). Only a single lesion may occur on a 
tuber, but more commonly there are several, and occasionally there may be so many 
that it is diilicult to find an area of unaffected skin. The lesions commence as 



— ‘‘ ndawtirc” ])()tato tuber sliowing several api'roxim.ately circular 
('oniiHon Seal) b'sioiis wbicli liave begun at Uniicels (breathing pores) and arc 
gradually extending in area. 

(Flioto. by author.) 

small rusty-brown specks at the l)j*catliing por(‘s or Icmticels. Fiom these positions 
they gradually work outwards, and in the course of time may coalesce and form 
areas of very great extent (see Figs. 5 and 7). Tn bad cases the whole surface 
of the tuber may be co\ered with lesions. Secondary organisms frequently then 
take control and may soon reduce the tuber to a disintegi’ating rotten mass. On 
being dug u]i, potatoes affected wdtli Common Scab frequently show a very delicate 
whitish film of Adirtomf/ers covering the diseased areas. This very quickly dries 
up and disappears on exposure to air and light. 

Common Scab lesions may be elevated above the general surface of the tuber 
in the form ot warts oi’ blisters, having the outward appearance of eehvorm-galls, 
or they may be nearly on a level 'with the remainder of the potato skin, or again 
they may be deeply depressed. 

Cause. As stated above this disease is due to Actinomyces scabies. The 
organism is peculiar in that the genus to which it belongs consists of bacteria which 
form long, thread-like, multi-cellular filaments, which strongly suggest the hyphae 
or threads of the higher fungi. These threads very readily break up, however. 
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into normal, unicellular, rod-like bacteria. These are able to live on the organic, 
matter in the soil as well as on the surface of the potato tubers and the under- 
ground parts of certain other plants. (See section of article dealing with suscep- 
tible plants.) 

General Consideration^^. — Actinomyces scabies is greatly stimulated by the 
addition to the soil of lime, wood ashes, or any material which will tend to render 
the soil alkaline. It is for this reason that i)otatoes following cabbages or other 
cnicifers, whieli have been heavily limed for the control ot' Clubroot (Plasmodio- 
2)hora hrassicae) , are often badly alTected with ('ommon Scab. Acidity is un- 
favourable to its devolpment, and therefore the use of acid fertilisers isuch as 
superphosphate, sulphate of potash and sulphate of ammonia Avill tend to reduce 



Fig. 7. — (\)iiuMOii 8<'a}) due t(t Jrfiso7nyers senhirs on l>otli lialvos of cadi 
of two ‘‘ Delaware’’ ])otato<‘s grown on a drained peaty swanip ridi in lirne. 

(Photo. l)y author.) 


the disease. As nitrate of soda, if used for a considerable period, tends to render 
the soil reaction alkaline, it should not be used where Common Seal) is likely to 
be in evidence. It is unibrtunate that alkalinity is favouiable to Common Scab, 
because by increasing the soil acidity to reduce attack by Actinomyces^ the etlect 
is to encourage Hhirwetonia. It has been shown, however, that attacks by both 
Actinomyces and Rhizoctonia are reduced by increasing the organic matter of the 
soil. The grower therefore should make eveiy effort to increase the humus content 
of the soil by the incorporation of green manures, etc., if his soil is at all deficient 
in organic matter. 

Common Scab is most serious where the .soil temperatures are high. It has 
been shown that it does most damage — other things being favourable to it — at a 
soil temperature of about 68-77deg. F. The range of deveIo])ment of the disease 
is given by Jones, McKinney and Fellows as from 11 to SO.bdeg. C. (51.8 to 86.9 
deg. F.) with but slight infections at either extreme. In certain field trials 77 
deg. F. was the most favourable temperature for scab development. Low mois^ 
ture content favours the disease, so that scab is most serious under a combin- 
ation of soil alkalinity, high soil temperature and low soil moisture. 
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Control. 

1. If the soil is })aclly infested with Actiuomr/ces, rotate with otluT non-sus- 
eeptible <'ro|)s. Grasses, eerc'als or clovers eoiild he used in rotations with j^ood re- 
sults. Do not use root crops in rotations. A susceptible crop should not be used 
more frequently than (‘very thii d y(‘ar on the same piece of ground. 

2. Use clean seed whenever |>ossib](*. “Avoid the use of badly scabbed tubers 
for seed, as they will always pi’oduce more scab than clean seed,iev{‘n when given 
a standard seed treatnumt.^' (Heald.) 

3. No mattei’ what the source of origin, and whetlier they are ('crtilied or not, 
treat all scchI tuhers w«th formalin or corrosive sublimate (mercui’ic chloride) as 
reconiniemled for the (‘ontrol of Uhiz(jcionia. 

4. Substances tending to cause soil alkalinity such as lime or wood ashes 
should not be applied to tlie soil immediately before growiiig>: a potato cro}). If 
they must be used, th(‘y should be applied to other cro|)s preceding the i^otato crop 
by as long a period as possible. 

5 Every attempt should be made on soils at all deficient in organic matter to 
increase the humus content and the acidity of the soil by the ploughingdn of green 
manure crops. 

6. Av(dd using nitrate of soda as it tends to increase the soil alkaJinity. Use 
sulphate of ammonia or blood and lK)ne instead as sources of nitrogen. 

As indicating the effect of acidity in reducing tin* amount of Common Scab, it 
is interesting to note tlmt in certain j)arts of Aniericai where potatoes are \ery 
often grown for many years without a change of crop, the harrowing-in of from 
300 to 450 pounds of “inoculated” sulphur before the ])olatoes are planted has 
given very good control. This treatment has not l)e(‘n tried out in Western Aus- 
tralia, and no recommendation can be made concerning it. 

7. Keep up the moisture content of the soil by irrigation, etc., where prac- 
ticable, on soils inclined to dry out during the summer. 

8. Do not f(‘ed uncooked scabby tubers or peelings to animals, and avoid 
dumping scabby tubers oi- ])eelings on the compost heap oi’ fields. 


Uvfcrou-vs, 
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ERADICATION OF LICE AND TICK IN SHEER 

A. McK. Clahk, L.V.Sc., 

Cliiof* Yctorinary Sur<j:eoii. 

TIk* tiecessity for storkovnu'rs to keep their sluM'p free from tieks and lice 
eaiiiiot be empliasised too strongly. Apart from the eom[)ulsory dip})in^ aspe<it, 
it is a refleetion on good management if ev<‘ry ettort is not made towards th(^ eradi- 
eation of tick and lice from flocks. Owing to the knowledge available no difflculty 
should be experienced in this regard. Dipping is always associat(*d with good 
animal husbandry in tins State, for one- cannot obtain a maximum of return for 
wool if it has suftered the tdTects of the ravages of parasites. The ph‘a tliat one is 
unaw'are that such para.sites exist sliows that insutflcient care is being (‘xercised in 
supervision. On the otlier hand, to be aware of tlie existence of tick and lice and 
fail to adopt remedial measure's is even more endpable. To travel or expe)se for sale 
in a ])ublic ])lace sheep wliicli are affected with ticks ot* lice becomes an indictable 
offence for which penal lies are' [)roviele‘el nneler “The Stock Diseases Act, 1895.^* 

Although the actie)n take'ii by the' Departmental otficei’s elnring the last few 
ytiars has had the elTe'ct of bringing abeeut a e'emsiderabh' impre)veme'nt in the floe'ks, 
there is re)e)m for greater improvement yed, especially ame)iigst lhe)se floe'ks where 
vsheep are never exhibited for sale*. Tick anel lice in shee^j:), if allowed to ce)nlinut^, 
must ev entually ge) from bad to worse, therei*ore all pe'isons e eme'eJ'ue'd she)uld realise 
the persition anel ele'termine oil the I’ight line's te) stamp out the tre)uble. 

liemedy- \\\ e)rder that a rem<*ely may be etfe'cted, it is Hi'st nt'ce^ssary te) e)b- 
tain evidene'e' by e'xamination as to the' existene'e e)r e)therAvise‘ e)f lice or tie-k in your 
sheep. In order te) ele) this the shea'p she)ulel be seized and })'ace'd in a. sitting posi- 
tion between the* feet of the' o|)e'iat()i’ with the bae'k e)f the animal r*esting against 
the h'gs. Sfu'e'ial attentieui s]H)ulel then be i)aid te) the une'X])e)seel portie)n e)f the 
body between the edu'st anel the* foi‘e*arms — em the l)elly, beneath the* jaw anel the 
undeu' portions of the m'e'k. Afterwards the' back and flanks should be examined. 

A full descri])tie)n of both the' shee'p louse and the sheej) tick and how to iden- 
tify is supplieel in this aiiicle by Mr. L. d. NeAvmaii, K ‘onomic Entomole)gist. 

Dips and Dippiny- — The' class e)f elij> use'el ele'penels r.pe)n the* nund)e'r of 
shee)p reejuired te) be dij)pe‘el. For general ivepurenieiits one* cannot do betler ihan 
adopt the type ree-ommended by tlie Departmental Slice]) and Wool Ivxpe'rt (Mr. 
McCallum), x>nrticulars of whicli have been previeiusly published but which are 
re])re)duced in this article*. This can be modifled so suit reejui rements jie'cnliar te) the 
owner. 

The be'st time to dij) is e)ne me)nth e)ff shears for slunM weiols, and sixi we'eksl 
for long AVoe)l varieties. He>wever, in se)me parts of the Strte one receignise's the 
difficulty of a seennd muster, and in the)se cases dijjping off slie'ars is the*, only alter- 
native. When this is the* e'ase CAvry cai’e should be taken (<» se'e that the animals 
are effectively dipped preferably in a sAvim dip. 

The advantage of dipjiing witli a month’s wool on is obvious, as it aifords an 
opportunity for the solution to take hold, and in conse(juen:e the eftii'iency of the 
operation is enhanced. Care should be taken not to dip sheep when hot after 
travelling or when thirsty. Thin sheep require more gentle 1 andling than strong 



47S JOURNAL OF AGRICULTURE, W .A. [Dec. 1931. 

vigorous ones. When dipping off shears it is always advisable to dressy shear cuts 
with a dab of antiseptic dressing, supplied by dip manufacturers, before immers- 
ing. 

Kinds of Dip to use . — There are many makes of dip on the market, but the 
only kind recommended by this Deijartment is one containing one-tenth per cent, 
of arsenious oxide. This class of dip has been proved throughout the Commoir- 
wealth to be the most efficacious, and, in consequence, the cheapest in the long run. 

Lime and sulphur dips should be avoided exce])t in cases of scab. Lime has a 
detrimental effect, as it causes the fleece to become hard and liarsh in tenure, 
stunted in growth, and a bad colour. From a manufacturing standpoint these are 
most objectionable, causing dyeing faults and ultimately, indifferent fabrics. 

Lime renders fibre brittle, stunts growth, destroys elasticity, causes difficulty 
in scouring, spoils it for taking dyes, and, tinally, can only ])roduce low', grade 
fabrics. 

Tobacco dips are obji'ctionahle, as wool from sheep so dipped is not suitable 
for making even ordinary fabi’ics, and, furl her, has been proved absolutely useless 
in regard to the destmction of lice and tick. 

Carbolic and alkali dips are not recommended, foi’ the reasons set out in con- 
nection with tobacco dips. 

The only point to remember in connection with the use of the prescribed arsen- 
ical dip is to carefully execul(‘ the directions issued by the manufacfturerS gliven 
on packet or container. 

The dip should be tested from time to time, so as to ascertain the right strength 
is lieing maintained. 


THE SHEEP LOUSE. 

Htigh McCallum, • 

Sheep and Wool Inspector. 

ECONOMIC ASPECT. 

Owing to the ravages of the external parasites which are infesting our flocks, 
namely, lice and tick, our wool, and also the carcase, has suffered considerable de- 
preciation. In these times of great demand for wool and sheep at high prices we 
cannot afford to temporise with these parasites. The sheep farmer must come to 
a realisation of the fact that unless he makes a determined effort to eradicate or 
control these pests, tliey will sooner or later reduce his sheep and wool to such a 
state that they will prove unprofitable. 

Many of our local clips have held their own with the best of Australia. It 
has always been noted that tl»e highest values obtained for sheep or wool have been 
from those sheep that had the nec«jssary care and attention. The owners of these 
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high-priced wools have shown a careful and intelligent interest in their sheep. The 
stations or farms have been equipped with facilities for dipping, draining yardsy 
etc. 


The prevention of this ever-increasing loss is not a matter of difficulty. The 
initial outlay in providing the dips and other facilities is soon offset l)y freeing the 
sheep of the parasites and the consequent heavier fleece and carcase, which means 
enhanced prices. It is a great and common mistake of many farniersr to neglect 
these provisions on the grounds that they cannot afford the outlay. ‘*A stitch in 
time saves nine’^ is a very true saying, and is very applicable when dealing with 
lice and tick. A pound spent in prevention or treatment means the saA’ing of many 
pounds later on. 

Sheep that are infested with these parasites give birth to weakly lambs. These 
in turn become infested, and their development is greatly retarded; thus again is 
the farmer the loser. 

Wool freed from tick and lice is bright, clean, and attractive contrastcMl with 
that produced by infested sheep, which is of much inferior cjuality. it is ditficult 
to estimate the actual financial loss which follows neglect, but sufiicifuit is it to state 
tliat it runs into many tliousands of j)ounds per annum. 

There is another aspect of the case which is a serious one, namely, the infesta- 
tion of clean sheep by the yarding of infested sheep in public or privat(.* saleyards. 
These yards become infested, and clean flocks which are being offered for sale pick 
up these lice or ticks. This often means that the buyers unknowingly take infested 
sheep on to their property, and thus introduce the pest into otherwise ch'aii areas. 

Some difllcully may be experienced by farmers in nM'ognising tlnvst* pests, lint 
it is hoped that a reference to the notes jirovided in this arti('lc by tlie Knlumologist 
will assist in this respect. 

It is the hope of this 1 )(q)artnient that before many years all farimu’s will he 
the possessors of sheo|) wliich arc a necessary adjunct io succes-i'ul i'arining- 
hence the reason for all concerned being made acquainted with the lU'cd for taking 
all precautions against the introduction of these pests and makbig thems(‘lv(*s ac- 
quainted with the methods of prevention and treatment. 


Sheep Parasites and the Vip . — When sheej) are infested it is necessary (hat a 
dipping mixture bo aiiplied to destroy the parasites. Shecq) are often rushed 
through the bath, with the result that the dip does not reaeh tlie skin, and conse- 
quently the pests remain more or less unaffected by the tnvitmcnt. Tlie dip must 
penetrate to the skin, not only to destroy the existing jiarasites, Init to ]>i-otect the 
animal against becoming re-infested. It is inqierative that all owmu’s rt'alise tlie 
importance of this and discontinue the habit of rushing the shoe]) through the dip. 
Regular dijiping is essential, and the instructions issued regarding this must be 
strictly carried out. Each animal put through the dip r(‘qnires to In' soaked for 
not less than a minute. Sheep should be dii>ped from four to six weeks after shear- 
ing. 


To make a complete success of dipping it may be necessary to repeat the 
operation some 20 to 25 days later. This, as the Entomologist points ''ou4 is 
owing to the failure of the first dip to destroy eggs or pupte, which arc very resist- 
ant stages. 



480 


’OURNAL OF AGRICULTURE, W.A. 


[Dec. 1931. 


Care before and after Dipping . — Adverse climatic conditions at the time of 
dipping can, and do, have a detrimental effect on the result. They are, however, 
beyond our control, but by using a dip of unvarying and guaranteed constancy and 
following the instructions, good results will be obtained. The care and condition 
of sheep before and after dipping are matters which should not be overlooked. 

Sheep should not be dipped during extremes of heat or cold, when thirsty, or 
in a heated state from driving. When ewes and sucking lambs have been dipped 
the lambs should be kept apart for a time. 

In districts where each farmer cannot afford to put in a separate dip, the mat- 
ter of installing one on the co-operative system should meet with general support. 
This can be erected at little cost by the interested parties. 

For the information of farmers a diagrammatic plan of an effective sheep- 
dipping tank has been prepared, and is submitted herewith. 

The particulars regarding the materials used in the prei)aration of the di))ping 
fluid will be found in ^The Eradication of Lice and Tick in Slieep,” b>’ Mr. Mui’ray- 
Jones, the Chief Veterinary Officer. 


EXPLANATION OF 1)JA(UL\]\I. 

Sheep- dip — ''Walk in'' Entrance. (See plan.) 

A and B are supply and crush {)cns, which are fed from th(‘ usual sheep yards, 
with which the former should be connected. The latter should have a battened 
floor, the battens being made in sections, so that they ('an be removed after dip- 
ping. 

C race, nine feet in length, .!() indues wide, sufficient to hold four sh('e|>. This 
3 ace should have a battened floor, to be removed after dipping. 

D represents Pie ^Svalk-in’^ section, and is an incline nine or 10 feet in length 
(10 feet is betto), gradient one in two, ending in a drop of 12 inches abo\e the 
bottom of the bath. Its width at the point at which it connects with the race is 
the same as that of the lace itself, namely, 10 inclu^s; hence it gradually widens to 
‘24 inches, to connecff with the bath at the other end, of wliich it practically forms 
a part. The sides of tlu' ‘Svalk-in’^ section are also, in all I’espects, identic'al with 
those of the bath. 

F, portion of the swim bath. 

U, Ilf represent gates; F and (i are 4 to 4*/^ feet gates hung on posts 3 feet 
or 2J feet from the side fence, so that when open they will close up the angles and 
form a ^flead-in.^' H is a small gate to close the four sheep in the race. 

Two draining pens, eac'h 12 by 12, are necessary, and a shed could be erected 
over same if required. 

The size of the above dip can be reduced to meet the requirements of tlie small 
stock owner. A dip from 15 feet to 25 feed- long is large enough for a small flock. 



*lVo/A-/n En franc a ^uifobfe ant^ Lon^ KSfrim Bofh 



A Modern Sheep-dip. 


Sec// on o/ Bor/> tv//r> '/ya/A-/n'' JTn/rance 
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EXTERNAL PARASITES OF SHEEP. 

L. J. Newman, F.E.S., Entomologist. 

SHEEP LICE. 

Amongst insects which continually live on domestic animals, propagate on them, 
and w^hen their numbers increase cause serious injury to their host, none is per- 
haps worse than the various species of lice. 

During the past few years these parasites have shown considerable increase 
amongst our flocks. In Eastern Australia it is stated that the heavy annual loss 
to the material wealth resulting from the i^resence of lice amongst sheep is im- 
mense, being greater than that caused by the so-called Sheep Tick {Melophaga 
ovinus). 



Sliecp irifcstod with Louse jukI Tick. ISJote torn and ragged condition 
of fleece, due to rubbing. 


Two species of lice have ])een detcj’mined as prcjsent and infesting our local 
sliecp, namely, tlie Ked Headed Shee]:) Louse {Triehodertus sphaerocepitalm) 
(i^itzsch) and the Foot Louse (Linognathus jjedalis) {Osborn). They belong to 
the Order Uemiptera and to the Sub-Orders Mallophagidae and Anophira. Ih 
the Sub- Order Mallophagidae all members are parasitic, and are known as the bit- 
ing lice. They do not suck blood by means of a proboscis or beak. Their mouth 
parts are formed for feeding upon hair, feathers, skin, scales, clots of blood (formed 
by the infested animal scratching and biting itself) and scabby or other scurvy 
material found upon the skin or amongst the hair and feathers of their hosti^ 
These lice are most commonly found upon birds. Nearly all farm animals, how- 
ever, are subject to infestation by some species of this sub-order. 
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The Mallophagidae or biting liee are all small flattened insects, havin*? large 
prominent head, outstanding eyes, and short, three- jointed antennae or feeders. 
The legs are short and stout, fitted for holding to and also moving among hair or 
feathers. The tarsus or foot is terminated Avith a sharp claw. 

The eggs, commonly known as ^biits,^’ are fastened to the hair or feathers of 
the host. The young issue from the eggs in a few days. They resemble their par- 
ents, except in size, and reach sexual maturity by a series of moults. Their entire 
life is passed on the host. They are spread from animal to animal mainly by 
means of contact. Other mediums of spreading are i)osts, fence wires, tree trunks, 



Tag of wool in moiitli ot sliecj) juilled )ut in its effort to g»*t at 
tlic irritation. 


and objects against whieii the ]ic(*-infestc(l sheep siu'atch tliemsehes. Inlesteil wool 
is often left clinging to these containing either “nits’’ or lix ing lii'e. (’lean sheep 
may rub against these objects and thus become infested. 

The second group of lice, namely, the A‘}}oplura , are the true blood suck(*rs. 
They differ primarily from tlie preceding group in that their mouth i)arts ai'o 
formed for piercing the skin and sucking up the blood of their host. Further, 
they are only found infesting mammals (those animals which suckle their young). 
Their life history is similar to the biting lice and, therefore, needs no further de- 
scription at this juncture. 

All breeds of sheep appear to be subject to the irritating attacks of lice and 
tick. Animals attacked by lice are extremely annoyed by them, and fall a,A\ay con- 
siderably in condition, partly by the abstraction of juic^es and partly by the uneasi- 
ness which the itching occasions. A\e not infrecjucntly obserAc sores on the sur- 
face of the skin arising either from the gnawing of the lice or from frecpient rub- 
bing of the animal against the fence posts, trees, etc. Sheep often tear off their 
OAvn wool in their endeavour to get at the itching skin. 
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The presence of lice can be detected by the tufts projecting over the uniform 
surface of the fleece. The cumulative increase of lice is very rapid, especially upon 
animals which have become poor in condition through lack of proper nutritive 



Infested s}j('e|>, showing typical tnfts of wool projecting over the 
nniform surface of fleece. 


foods, or due to some disease. Tlie exceedingly ])roliti(* inci’ease has led to the vul- 
gni’ stateniimt that a louse might be a grandfather in 24 hours. This is, of course, 
not literally true, but simply indicates that when animals which liave become 
infested and probably living under dirty conditions are not attended to, they soon 
become poor in condition and consequently heavily infested with lice. 

Another important fact, other than the loss of weight and ragged texture of 
I he wool, is the deprecialion of the fleece by staining, whicli arises from the ex- 
creta of the lice. 


THE RED-HEADED SHEEP LOUSE. 

{Tridiodectes SpJmerocepha us, Nitzseh.) 

Description .- — This little red-headed louse is very small, slightly exceeding 
l/25th of an inch when lull groAvn. It i.s of a pale brownish colour, almost trans- 
parent, w:ith the head more dense arid reddish, body flattened, head broader than 
long, eyes outstanding, antennae short and three- jointed, legs short, thickset, and 
yellowish, with one tenninal claw, eggs or ‘‘nits” fastened on to the wool, dirty 
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white, hatching in from six to eiglit Jays. Tlic young reach sexual matuiity in 16 
to 18 days from hatching. Thus we liave a (omplete life cytJe e^H‘ry three weeks. 
The adult insect is apterous or wingless, and may lay 100 or more eggs. 



K«‘<1 h (‘lull'd SIkm^P LoiiS(‘. 

Tri<‘h;i(l('ct(‘s sphM('roc(.*j)liMlus ( Xit /sch V 
X 50. 

This louse is distinguished by the darker doi'sal ni(*dian hands on cac-li of its 
abdominal segnumts, and is only found infesting sheep. It is conitnonly found near 
the skin, on the u])])er parts of tlu' net-k, shoulders, hack, and thigh'^. When in 
great numbers on an animal in low condition, it will he found on all ])ai‘ts of the 
body, 

STTEEU FOOT LOUSE. 

( LinognathiL^ Pedalis^ Osborn.) 

This insect lias Ixam discovered during the j>ast year or two infesting sheef) 
in several districts. As its name infers, it is found about the feet, I'etlocks, and 
undersides of the legs ^owanls the belly. It dilTers entiiady from tlie ]>reviously 
described lou.se in size, sjhajie and mouth parts. 


Sheep Foot Lons(^, Linugiiathus pedalis (Oshoni). 

:< 50 Male. X 50 Female. 

(Original.) 

Its mouth parts are adapted for piereiug the ^kill and sucking the blood of 
the host animal. It follows, therefore, that should it become abundant ujxm an 
animal, the injurv would be more severe than that caused by tin' biting liee wliieli 
do not puncture the skin. 
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Fortunately, this pest is, so far as we know, confined to several isolated areas, 
whereas the biting louse is more or less widespread thougliout the State. As far 
as I have been able to ascertain there does not appear to be any previous record 
of this insect in Australia. (Haematopinus ovillus) has been reported in New South 
Wales (see Journal of Agriculture , April, 1923). Judging, however, from the state- 
ment therein made that the eggs were found on the wool of the belly, legs, and 
thighs, I am of opinion that the louse tlien found is identical with the one herein 
recorded (Linognathus pedcdis). 



Description . — The foot louse has a short head, as wide as it is long, which 
merges into the thorax, mouth parts for piercing or sucking. There are no eyes 
apparent. The antennae large, five- jointed, pointed, tenninal joints with three or 


Portion of wool from fetlock of slieep, showing masses of louse eggs or “nits.' 

(Original.) 
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four bristles. The body is about l/12th of an inch long and l/25th of an iinch 
wide, being considerably longer and wider than the biting lice. The males are 
broader and flatter than females. The legs are strong and terminated with a pow- 
erful claw. Anterior or front pair smallest, posterior pair largest. The white eggs 



Tlie Bliccj) Ti('k — Feinah’. 
]Srt*lo|)liagus ;>vimis (Linn). 
X 13. (Originnl.) 


or “nils’^ are attacluMt to the wool on lower }>art of leg ajid foot, a sliort distance 
from the skin. They take slightly longer to hatch, hut otherwise the life history is 
very similar to the sheep louse. 

There are other lice infesting our pigs, horses, etc., hut the t)urpose of this 
article is to deal only with those species infesting sheep. 


THE SHEEP TICK. 

{Melophagns ovinus^ Linn.) 

This so-called tick is not a true tick, but is a wingless parasitic fly which 
passes the whole of its life stages on the body of the .sheep. There are various 
vernacular names attached to this insect, namely '‘Ked,^’ '‘Louse Ely,’^ and "Sheep 
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Tick.” It is a blood-sucking insect that is now widespread in many sheep-produc- 
injr countries, and is certainly well established and widespread throughout the 
flocks of this State. 

This wingless fly belongs to the great Order of Diptera, Familt/ Hippohcmddae, 
Genm Melophagus, This insect is curious in that it does not lay eggs as do most 
Dipt era or flies. The egg is retained within the body of the mother, hatches therein, 
the larva becoming full grown. It is then given birth to, enveloped in a soft mem- 
brane, which quickly hardens into a shell around the larva, forming wiiat is called 
a puparium, wdierein it pupates. The larval stage of this fly does no harmi what- 
ever, the blood-sucking habit of the adult being the cause of all the trouble. The 
pupa is attached to the wool by a glue-like substance. These shell-like |)up.T are in 
error called eggs. 





l*uj).a of Sheep Tick, in 
error called the egg. 


In from 20 to 25 days after being deposited the pupa is broken open by tiie 
tick, wiiieh emerges and becomes at once an acti\'e blood sucker. Four to six days 
later it reaches sexual maturity, and 10 to 12 days later the ftrnak* deposiits her 
first pupa. Each female is capable of depositing several pupa‘. We therefore have 
the following life cycle egg and larval stage within the niotljcr seven to 10 days, 
from birth of larva envej(»ped in soft pupa <'ase to emergem^e of tick 20 to 25 days, 
in 12 to 14 days alter emerging from the ])upa the femaU‘ is de])ositing her first 
pupa. The life cycle is completed every 39 to 49 days. 

In treatment, therefore, it is necessary to repeat the (lii)ping 20 to 25 days 
later, thus destroying any ticks that may lieve emerged from pu})a‘ wdiich resisted 
the first treatment. 

Description . — As before stated, tliis insect is not a true tick, but is a wingless 
fly. It has six legs, whereas the true ticks liave ‘eight when adult. Tlie mouth parts 
are very similar to those of other blood-sucking flies. The legs are fairly long, 
strong, and terminated with two powerful long claws. The antennae are unobserv- 
able. Upon the head may be seen a pair of stout stylets, the piercing mouth strm*- 
tures, wHiich are tipped with several strong hairs. The adult is about a cpiarter of 
an inch long, of a reddish or grey-brown colour.’ The body is distincrtly divided 
into head, thorax, and abdomen, w;hich again distinguishes them from the time ticks, 
which have the thorax and abdomen fused, with a very inconspicuous head. The 
forepart of the body is imcornmonly small. The abdomen is, however, proportion- 
ately very large, especially wlieri the insect is wmll gorged with the blood of its host 
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or i ' carrying;?' a well-(l(‘velopecl pupa. They liave a rapid motion when disturbed, 
running rapidly for*A\ard or sideways and backwards like a crab. The neck, breast, 
shoulders, Ijolly, and thighs are the favoured locations on the host. 

Injury . — This parasite, like the blood-sucking lice, lives upon the blood of 
sheep, which it obtains by sinking its sucking tube into the flesh. 

When numerous they cause great irritation, loss of blood, interference with 
feeding, with consequent loss of condition and vitality. The sheep, when brought 
to tliis condition, are then unable to resist other diseases. The wool is lowered in 
value owing to its being soiled with the excreta and matted together with pupte‘ 
The sheep also scratch, bite, and rub themselves, causing the fleece to become ragged 
and broken in staple, ^fhe lambs of the flock suffer most from the ravages of this 
pest, and, if they become heavily infested, receixc a set-back at an import<ant 
period in their development. 



Infested wool clinging to wire fence after sheep have been scratching. 


How the pest is spread.— AUhmxgh this insoct dot's not stem to iiossess the 
instinct of migrntion to liny extent and eannot lly, nevertheless, onee introduced 
into 11 flock it soon spreads. This is piirtieiilarly so where sliee]) are treipiently 
herded or varded. When in contact rvith each other the tick readily passes from 
one animal to another. There are other means of spreading such as on do^ or 
other animals whieh have come in close contact with iiitostcd ^heep Men \\oiking 
amongst infested sheep sometimes earry the jiarasile on then' clothing, and may 
thus be the means of introducing them into a clean flock. Scratching posts, fences^ 
Wires, trees, etc., against whieh the sheep have rubbed and dislodged siniie intested 
wool may be the medium of conveying the pest to a clean sheep should same come 
in contact. If tick is suspected, part the wool over the iieek, hreast, siioublers, 
belly, and thighs, when they will be readily detected (fig. o). 
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In the interests of the sheep and wool industry, it behoves all owners to make 
themselves acquainted with these external parasites, so that they can recognise 
these pests in their initial stages of introduction to the flock. The next step is to 
take prompt and correct measures for their treatment, and if possible, eradication. 



Wool oij ueck of infested slieep parted, showing tirks and pn[>ae. 


REGULATIONS UNDER ^THE STOCK DISEASES ACT, *895-'^ 
Compulsory Dipping Area* 

PART VI.— SHEEP AFFECTED WITH TICK OR LICE. 

All sheep in South-West Division of the State to he dipped, 

54. (1) Unless otherwise authorised by the Chief Inspector of Stock every 

owner of sheep within the boundaries of the South-West Division of the State 
shall on or before the 1st day of February in each year dip or cause to be dipped 
in a swim bath j^repared from some specific known to be fatal to ticks and lice all 
sheep running upon land whereof he is the owner or occupier Provided that, in 
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the case of sheep in the Armadale, Murray, Harvey, Drakesbrook, Bunbury, Dar- 
danup, Donnybrook, Balingup, Greeiibushes, Bridgetown, Warren, Narmup, Capel, 
Busselton, and Augusta Road Districts, as constituted under ^^The Road Districts 
Act, 1919,^’ it shall be sufTicient for the purposes of these regulations if the re- 
quirements of this paragraph are carried out on or before the 31st day of March 
in each year. 

(2) If any sheep affected with tick or lice shall be found upon any property 
on which sheep are grazed, the owner or occupier of the land on whicli the ail'ec'te'd 
sheep are depasturing shall be guilty of an offence against this Act, and any in- 
spector may give notice to the aforesaid OAvner or occupier of the land on w<liicli 
the affected sheep are depasturing to dijA or dress the sheep forth witli in such 
manner and at such place as the inspector of stock may direct, and every sudh 
owner or occupier who refuses, neglects, or fails to comply with the aforesaid 
notice shall be liable to a further penalty. 

(3) No sheep affected Avith tick or lice shall be offered for sale priAuitely or by 
auction or removed from the property on whieli the sheep are being depasttured 
until they have been dipped in some specific knoAvn to be fatal fo ti('k and; lice, 
provided that permission may be granted by the inspector to remove them to an 
approved dipping place 


Sheep infested with Tick or Lice must he dipped. 

55. (1) If an inspector is satisfied that stock depasturing in any part of the 

State is affected with ti(‘k or lice, he shall gh^e the owner thereof notice to dip such 
stock forthAvith to the satisfaction of the ins]>ectoi’ or his agent. 

And any oAvner avIio refuses, neglects, or fails to comply Avith such notice* on 
or before the date specided therein shall be liable on conviction to a penalty not 
exceeding fifty pounds for the lirst offence, and if immediately after conviction for 
the first offence such stock shall not be dipped to the entire satisfaction of tihe 
inspector, such owner sliall upon conviction be liable to a further penalty not ex- 
ceeding fifty pounds, and so on for each and every succeeding conviction. 

(2) If any sheep affected with tick or lice shall be found in any pound, or in 
any yard or yards, or on any land or other place at Avhich sheep are offered for 
sale or exhibited for show purposes, the owner exposing the sheep so affected shall 
be liable to a penalty not (‘xceeding fifty pounds, and an inspector, if he deems it 
necessary, may order the Avithdrawal from sale of any sheep affected with tick or 
lice until such sheep have been dipped or dressed to the satisfaction of such inspec- 
tor or any other inspector, and may give notice to the aforesaid owner of such sheep 
to dip or dress the same fortliwith, at such place as the inspector may direct; and 
every such OAvner who refuses, neglects, or fails to comply Avith the aforesaid 
notice shall be liable to a further penalty not exceeding twenty pounds. But if the 
inspector is satisfied that such sheep are intended for immediate slaughter, he may 
withhold such notice to dip. 


Stud Sheep, 

56, Every oAvner, occupier, or person in charge of any holding in the South- 
West Division of the State shall, before the removal of any stud sheep, make a 
statutory declaration, according to Form No. 8 in the Third Schedule hereto, that 
such sheep are free from tick and lice. If such sheep are found to be suffeitihg 
from tick or lice, such oAvner, occupier, or person in charge shall cause them before 
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removal to be dipped in a swim bath prepared with some specific known to be fatal 
to tick and lice, and shall make a declaration, according* to Form No. 9 in the Thir#! 
Schedule hereto, that they have been so dipped. 


Statutorif Declaration to be supplied within fourteen daps after dipping. 

57. Within fourteen days after the dipping of his sheep the owner shall make 
a statutory declaration before a justice of the peace, to the eflTect of Form No. .10 
in the Third Schedule hereto, stating that he has dipped his sheep in accordance 
with the provisions of these regulations, the date of dipping, the number of sheep 
dipped, and the class; of dip used, and he shall forward such declaration to the 
Chief Inspendor of Stock. 


Elves with lambs — time for dipping. 

58. Notwithstanding anything contained in these regulations, it shall not be 
necessary to dip ewes afi’ected with ticks or lice during siu'h time previous to or 
after their lambing a.s the inspectors may appoint, and for such purpose any in- 
spector may, in respect of such ewes, extend any notice to dip for such time as he 
shall think fit. 


Permits to more sheep in the Gascogne. 

59. (1) Every owner of sheep in the ai*ea hereinafter defined must, before 

travelling or removing or causing to be removd, or attempting to remove, any 
sheep to any place outside the said area, olitain a permit to remove such sheep 
from an inspector of stock, who shall not issue the said permit unless he is satisfied 
that the sheep intended to be so removed out of the jmescribed area are free from 
parasites known as tick and lice; and every person contravening this regulation by 
act or omission shall be punishable summarily, and upon conviction be liable to a 
penalty not exceeding one hundred pounds and not less than fifty pounds. 

(2) The area referred to is that portion of the State bounded on the South by 
the Northern boundary of the South-West Division, commencing at the sea-coast 
and proceeding as far as the intersection of such boundary with the 115 djegrees 
5 minutes East longitude; thence following such meridian Northerly to the inter- 
section of the sea-coast; thence along the sea-coast to the starting point. 


Affected Stock not alio wed to .strap. 

60. Every person who by himself, his agent or servant, drives, witlumt the 
permission of an inspector, or suffers to stray aeross or upon any land, or drives, 
depastures, or suffers to stray upon or along any highway any sheep which have 
not been dipped ac'cording to these Regulations, or which axe affected with ticks 
or lice, shall be liable on conviction to a penalty not exceeding Fifty pounds. 
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THE CLEANSING OF DAIRY UTENSILS. 

G. K. B.MiON-Hjvy, Superintendent ot l)airyini>'. 

With the advent of warm weather conditions m rapid fallin**' off has been 
noticed in the percentage of first-grade (Teams re(‘ei\’ed at some factories. This 
is particularly the cas(‘ where the cream is being drawn from areas from the 
Great Southern Railway eastwards, and it is interesting to note that the cream 
being received from these ai*eas has increased approximately nO per cent, dnnirig 
the last season over the prex ious yeai*. 

It is becoming increasingly difficult to market butter made from such inferior 
.suj)plies, and factories are being jilaced in embari'assing positions due to the 
necessity of handling such cream. 

Recent investigations by ollicers of the Dairy Branch have shown that tliere 
are two main causes for the faults in most inferior creams now being received. 

(a) Staleness, leading to develojiment oi* undesirable taints. 

(b) Unclean conditions in liandling milk and cream, 

(a) Staleness . — The remedy for this (jau.se is obvious, naimOy, to forward the 
4Team more often to the neare.st fact^iry. Where only a, few cows are being 
milkcird, and the quantity of cream to be forwarded is small, the temr>tation to 
delay despatch till the can may be full is strong, but almost invariably unprofit- 
able. 

The loss on only two [lounds of butter fat through being graded second grade 
is not less than 8d., and may he as high as Is., which is sufficient to pay the rail- 
age on the can to the nearest factory. The nece.ssity of fi’tx(juent consignments 
has been recognised by the (lovermiient in the provision of special concession 
freight rates on eream over the railways. 

(b) (leanliness . — Far more serious defeds iu cream, however, are (iaused by 
unclean methods in handling, and the effect of such conditions very soon beemnesi 
apparent in hot weathe?*. It is essential that absolute clean ii ness he observed in 
all dairy work, and the fir.st axiom is to have clean sterile utensils in which to 
handle the milk and cream. 

The only method by wdiich this desirable (‘omlition can lie obtained is by the 
provision of adequate w’ashing, and, if jmssihle, steam sterilisation of all (*quip- 
ment. Tii factories steam sterilisation is always ])ractised, but on farms the neces- 
sary boiler machinery is not always possible. 

A very cheap, hut effective, means by whi(h utensils may be properly washed 
on fams was published by the National Institute for Research in Dairying in 
1923, and is apt^licahle, with modifications, on dairy farms in this State where 
not more than 20 cows are in milk at once. 

In cleansing dairy utensils, three processes are necessary, as washing alone 
will not thoroughly clean, neither will steaming alone. One is complementary to 
the other. 

1. Washing with warm ^vater to remove curdy portion of sediment on 
buckets, etc. 
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2. Washing and scrubbing with hot water containing soda, or some recog- 

nised dairy cleansing material. 

3. Sterilisation by steam. 

To perform the third operation, a very simple ^^steameF’ is described below* 



Drawing hy W. A. Hoy, from the National Jnstituto for llcHcarch in Dairying. 


STERILISATION OF BUCKETS, CREAM CANS, ETC. 

An ordinary cop])er may be used for this purpose in the following way: — 
A lid which wdll fit flat on the top of the copper vshould be made. (See Diagram 
1.) A hole about 2V2in. in diameter is cut in the centre of the lid, and a metal 
tube or tin with the bottom removed is fixed in the hole, fitting tightly, so tAiat it 
projects about 3 inches, and four pieces of thin v’ood are fixed on the top side 
of the lid so that the buckets will not rest directly on the flat surface of the lid, 
and prevent the steam from escaping. It will be found that the steam from an 
ordinary coyiper concentrated through the metal tulie will effectively sterilise 
buckets, cream cans, etc. Several small holes, %in. diameter, may be bored in 
the lid near the tube so as to allow any condensed steam to flow back into the 
copper. 


METHOD OF STERILISING BUCKETS, CANS, ETC. 

After the water has been removed to wash the utensils, the copper is replen- 
ished and the water made to boil vigorously, the lid having been placed in posi- 
tion. Buckets may then be inverted over the metal tube for sterilisation. Pro- 
vided the copper is boiling actively throughout the period, the time required 
to sterilise a 10-gallon can is four minutes; a 5-gallon or less, can or bucket, will 
require three minutes from the time of placing over the steam outlet. The time 
may be gauged by the following rough but practically efficient method. It will 
be noticed that the rim of the can next the lid will be the last part of the 
bucket to become hot. When this is too hot to be held, a further minute will com- 
plete the sterilisation. 
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The buckets may be laid on their sides, and will rapidly dry. On no account 
should an attempt he made to dry the inside of the cans, etc., with a rag. After 
the lids have been churned they should be placed on their cans. Buckets should 
be placed in the dairy free from dust ready for use. 



BiAGRiqn 2. 

Ih'awing hy JV. J. Hoy. from the .National for Research in Dairying. 

STERILISATION OF SEPARATOR PARTS, STRAINER, ETC. 
h'or these utensils a box or tank which will Ht o\ei- the top of the copper 
will be required. An ordimiry round g’alvanised W4‘iter taJ)l< will sultice, the dia- 
meter being slightly wider than that of the copper, so that the ('opper wiU be 
covered when the tank is placed over it. A well fitting lid of wood or iron will bo 
re(j|uired for the tank, and two handles should be provided for lifting w^hen hot. 
The bottom of the tank must be perforated wdth a number lin. holes to allow 
st(*am to gain access to the tank. The size of the tank should be sutheient to take 
the utensils to be treated, but a large tank is iindesiralde. (Diagram 2.) 

The Jfteaming of all utensils which cannot be done over the steam pii>e can 
be done in the tank. The steaming period will vary nccording to the (luaiitity of 
imterial to be heated in the tank, and also by the rate at which the water boils, 
so/ it is desirable to instn't a thermometer through the side of the tank, taking care 
that it does not protrude over one of the holes in the bottom, or a higher tem})eia- 
ture will be recorded than is that of the tank. 

When the thermometer records 210deg. F. (just below boiling looint of water), 
a period of fully five minutes wall be r^juired for sterilisation. When the water 
in the copper boils vigorously, a period of about 10 minutes will be required to 
bring the tank and its contents up to 210 degrees. 

The writer is convinced that by the adoption of one of the methods of cool- 
ing cream suggested in the Journal of Agriculture, Aol. 7. No. 4, December, 1930, 
and the sterilisation of all dairy utensils at least once a day when in use, the 
production df choice cream will become an accomplished fact on not only dairy 
farms in the cooler portions of the State, but also on the Wheat Belt, where dur- 
ing the summer months the bulk of the cream being produced has developed un- 
desirable flavours by the time it reaches the factory. 
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THE APPLE TREE AND ITS FOOD/ 

Geo. L. Sutton, Director of Agriculture. 

During the past 40 years a large amount of research has been carried out in 
(connection with the study of the principles which underlie the nutrition of fruit 
trees. During the first 30 years the work undertaken was mainly by field experi- 
ments modelled on the type adopted by Lawes and Gilbert in their investigations 
in agricultural crops at Rothamsted. 

The results of the numerous earlier experiments — largely American — de- 
signed to ascertain in what manner fruit trees would respond to the application 
of commercial fertilisers, unlike those carried out with agricultural crops, were 
singularly disappointing and often contradictory. 

Pot experiments, designed to study deficiency efi’erts upon the tree and its 
cro]), were initiated by Wallace at Long Ashton, and are still being carried out 
there, at East Mailing and elsewhere; tln^se are giving horticultural workers a 
much clearer idea of the underlying principles of fruit tree nutrition. 

W. H. Alderman, in a paper entitled ‘‘The Status of Orchard Fertilisation 
Experimentation’^ in 1919 stated, inter alia : — 

“There ai'c apparently a great many orchards growing upon a variety of 
soils that will not respond economically to the appli(*ation of any form of com- 
mercial fertiliser, nor of manure. This fact is well established by the work in New 
York, New Hampshire, Maine, West Virginia, and other States. 

“Orehai'ds under starvation conditions usually give a ready response to fer- 
tilisation when other treatments (culture, pruning, spraying, et(:.) remain un- 
altered. This is well demonstrated by some of the Ohio, Oregon, and West 
Virginia experiments. 

“Nitrogen in a i*eadily available foi’m seems to be the only element of })lant 
food that is uniforndy a factor in favourable responses when such are secured.” 

The first conclusion of Alderman that there are a great many orchard soils 
which do not respond economically to the application of any form of commercial 
fertiliser is to .some extent supported by the results of a field experiment with 
blocks of manured and unmanured apple trees conducted at East Mailing Research 
Station for eleven years commencing in 1919. The results show that the effects 
of the gradual depletion of plant food by the annual withdrawal of that required 
by the tree and its crop are not at once apparent, for in reporting upon the re- 
spective condition of the two blocks the investigator states : — “As has been pointed 
out, at the time of planting the trees in the starved (unmanured) plot were, if 
anything, somewhat sturdier than those in (he fully manured plot and during the 
next five years season’s growth the only differeiu-es in vigour of which it is pos- 
sible to be certain are in favour of tlui unmanured plot.” 

Such results, which are, no doubt, in line with those of many W.A. orchardists, 
illustrate the difficulty of obtaining information regarding the effect of fertilisers 
upon fruit trees by means of short term field experiments. They may also cause 
some orchardists to form the conclusion that manuring good orchard land is un- 
necessary. It is believed that such a conclusion is erroneous and requires to be 

* An illustrated lecture given at a meeting of Bridgetown *Fruit Growers ' AssociU' 
tion, oth December, 1931. 
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guarded against. It is true that the effects of the gradual dejdetion of plant food 
are not at once apparent, but it is none the less real, for the tree cannot grow or 
'produce fruit without using some of tlie plant food in the soil, and experiments 
conducted at Long Ashton and East Mailing in connection with ^^Leaf Scorch’^ 
show how unwise and unbusinesslike it is to allow' the depletion of plant food to 
go on lintil its effect is noticeable. ‘‘Leaf Scorch’’ is a disease now known to be 
due to a potash deficiency, and though heavy potash fertilisation was applied to 
remedy it, it was not until four years or more after the fiist application that any 
improvement was noticed, and even ten or twelve years Iat(‘r the troul/h; may not 
be entirely corrected. 

From the work done and the mass of experimental data collected, certain 
conclusions have emerged and are available for the guidance ot the practical 
orchardist in W.A. These are: — 

L That on naturally fertile land there is a lack of an immediate response 
to the application of fertilisers. 

2. That it is important to keep the orchard land in “good heart,” /.c. in g(»()d 
tilth and capable of producing rc'asonably good cover crops, 

3. That it is imt)ortant to apply potash fertilisers even when, with oui- i)re- 
sent knowledge, tlnu’e is no apparent indication of a potash deficiency. 

Apart from cultural metluKls, obviously therefore a fundanieiital feature of 
successful horticultural practice will iu.olve a IVrtilisei' pro'jrajnine vvhic'li aiiiis--- 

(a) to remedy any natural plant food deficiencies in the soil at the time 

of planting, and 

(b) to add to the soil such nutrient constituents as may be removed by the 

fruit and tree growth. 

it may further irnolve the ai)plieation of additiniial fertilisers \u order to 
secure satisfactory or indeed maxifiium growth of co\er (-rops, which in Western 
Australian orchai’ds arc essential to semre tlie maintenania^ of tilth, and to pre- 
vent the ))ossible wintto' h‘aching of nitrogen. 

In common with otliei* agricultural phnits, the a))ple tree and its Iruit contains 
a very large pei’ceiitage ot \vat(‘r. It is regiadted that no W estei n .Australian oi’ 
Australian analyses have been obtained, hut {iccording to Rolnuts’ the amount of 
water in American apples amounts to 85.3 })er cent, and rathei’ less, 83.1 per 
cent., in German apples. Of tlie 14.7 per cent, dry matter found in the American 
apples, there is .13 per cent, of nitrogen and .39 per cent, of ash, a total of .42 
per cent, only obtained from the soil, the balance being formed mainly from the 
curb6nic acid gas in the air by means of the |)rocess known as carbon assimilation. 
The eloments essential Lm* the growth of ])lant.s are seventeen in number and are: — 
Hydrogen, oxygen, carbon, nitrogen, plu)s])horiis, potassium, calcium, magnesium, 
sulphur, iron, manganese, silicon, aliiininiuin, iodine, l>()ron, copper and zinc. Of 
these the first three are obtained from the air, of which there is an abnndance over 
every orchard, good or had, and from these some 96.5 per cent, of the dry matter 
is formed. The constituents containing the remaining fourt(‘en (elements are de- 
rived from the soil, which therefore provides oidy about 3.5 per cent, of the dry 
matter found in the apple. Though these elements provide such a small (piantity 
they are all important and each is indispensable to the tree, tor it’ one is deficient 
the others do not function properly, and the tree is unable to thrive. 


The Fertility of the Land — I. P. Roberts, 1S97. 
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Fortunately, however, the orchardist, working under normal conditions, need 
•only consider three of these elements, viz., nitrogen, ijhosphoriis, and potassium, 
as important in connection with his fertiliser practice. The others are usually 
found in such abundance in the soil or in coml^ination with one or more of the 
other constituents supplied by commercial fertilisers that the food requirements 
of the plant are met without special application to supply them. Indeed, until 
recently the last-named seven were not regarded as necessary for the well-being 
ul: plants, and tlieii* need has only been discovered consequent upon the more 
delicate tests now possible being applied. Of this group manganese has probably 
received the most attention in this State. In 1927 Came* drew attention to 
the deficiency of available manganese in certain soils in the Dwarda district 
of this State, and in conseeiueiK^e of which the oat and wheat ('rops growing upon 
tliem suffered from a disease known as ‘^Grey Speck.’^ Other recent researches in 
Europe, the United States, and South Austi'alia have shown that manganese is 
an essential element for jjlant growth, and the lack of available manganese is 
found to be a factor in causing plant disease and to be responsible for poor crop 
yields on certain types of soil. Schreiner f reports that in the swamp districts of 
Florida, known as the “Everglades,^’ it was originally impossible to grow tomatoes 
on th(‘se soils with the ajrplication of commercial fertilisers only and unless a 
dressing of stable manure brought from outside the ai’oa was also a})plied. It was 
ascertained recently that the imported stable manure was supplying a deficient, 
element, manganese, and now the apjdication of soluble mangaTiese in the form of 
sul[)hate of manganese cures the trouble, leads to the production of nonnal crops, 
and has rendered unnecessary tin* application of stable manure. 

As far back as 192;i Wickensf obtained evidence that, under some cojiditions, 
copper was essential to the welfare of citrus trees. Since tium copper has also 
been found essential for citrus and other fruit trees in New South Wales and 

U.S.A. 

In this State it is customary to state the percentages of nitrogen, phos})horus, 
and potassium contained in manures and commercial fertilisers as nitrogen, phos- 
])horic acid, and potash, and also in some cases to use their chemical symbols in 
lieu of the names, thus N for nitrogen, for phosphoric acid, and KJI for 

potash. 

In Table 1 Avill be found the percentages of nitrogen, phosphoric acid, and 
potash found in the apple tree and fruit as given by Roberts. § The difference 
between the analyses of American and German fniit will be noticed at once, and 
(hough it is considered that the American figures will the more nearly approximate 
Australian, it is obvious that the analyses inust be regarded and discussed in a 
wide and comparative, rather than in a restricted, manner. The striking features 
of these analyses are the relatively large proportion of potash in the fruit and 
similarly the relatively large proportion of nitrogen ,in the leaves. This latter 
may account for the consistent response to nitrogenous fertilisers referred to by 
Alderman and already quoted. 


* Journal Agric., W.A., December, 1927 — ‘^Grey Speck Disease of Wheat and 
Oats.” — W. M. Came. 

t Some New Factors in Fertilizer Practice — O. Schreiner, ^^The American Fer- 
tilizer,” July 5th, 1930. 

t Exanthema of Citrus Trees — G, W. Wickens. The Proceedings of the Imperial 
Botanical Conference, London, 1930. 

§ The Fertility of the Land — I. P. Roberts, 1897. 



Dec. 1931.] 


JOURNAL OF AGRICULTURE, W.A. 


499 


Table 1. 


Percentages Water and Fertiliser Constituents Found in the Apple Tree and Fruit 

(Roberts). 






Phosphoric 


Part of Plant. 

Water. 

Ash. 

Nitrogen 

Acid 

Potash 




(N). 

(PA)- 

(K,0). 


() 

O'^ 

o 

o 

o 

o/ 

/o 

Leaves (Sirring) 

72:t 

2-33 

•74 

•25 

•25 

„ Autumn 

60-7 

3-46 

•89 

•19 

•39 

Fruit (American) 

85 -.3 

•39 

•13 

•01 

•19 

„ (Gorman) 

831 

*22 

•06 

•03 

•08 

Branches ... ... 

83-6 

•65 


•04 

•04 

Trunk 

51-7 

117 


•06 

•06 

Roots 

6i-7 

L59 

... 

•11 

•09 

Whole Plant 

60-8 


•35 

•05 

•17 

, 








' 


The averaj^e ainouiits of nilro^-en, pho^phorie acid, and ])otash removed annu- 
ally by 250, 500, and 1,000 cases per acre respectively, calculated from the data 
for American apples are shovii in Tabl(‘ 2. As the weij 2 :ht of the leaxes and 
brancheis produced annually by trees bearino* these crojjs are not available, it has 
not been possible to make calculations of the amounts required for these |)ortions 
of the tree. Robei'ts has, howes^er, estimated the amounts which had been removed 

Tabt;e 2. 


Ksii mated Average Yearly Fertiliser liequirements for Crops of 250,500 and 1,000 bushel cases. 



No. of Oases — 

250 500 1,000 

1 

Nitrogen. 

No. of Cases — 

250 500 1,000 

Phosphoric Acifl. 

No. of Cases — 

250 500 1,000 

Potash. 



lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1 

' lbs. 

lbs. 

lbs. 

B>uit 

13 

26 

52 

1 

2 

4 

19 

38 

76 

Leaves 


23 

... 

... 

7 



22 


Branches 


14 



6 



13 


Total 


63 



! 15 



73 



by the leaves and bramdies of trees during 20 years, these trees then bearing about 
500 bushels per acre. These figures have been taketn as representing those relating 
to a crop of 500 bushels, and arc included in tiie table. Though a crop of this size 
is far greater than the average Western Australian crop, it is not an impossible one, 
and as it is the only one for which data are available, the fertiliser rcxiuireraents 
of the Western Australian crops will be considered on this basis. From the figures 
in Table 2, it is estimated that the annual requirements, of a 500-bushel crop are:— 
Nitrogen, 63 lbs.; phosphoric acid, 15 lbs.; and potash, 73 lbs. 

In addition to the plant food removed by the apple tree and its crop, there 
have! to be considered also the possible losses due to the ess^ential cultural methods 
of good orchard practice. The work of the Rothamsted Experiment Station fur- 
nishes interesting information on this point. At that station is was found that 
from a piece of land five feet deep which, though kept free from weeds, was not 
cultivated, there was an annual loss during 23 years of nitrate nitrogen equal to, 



500 JOURNAL OF AGRICULTURE, W.A. [Dec. 1931> 


per iiere, froni 15 to 60 lbs. This was leaehed out and found in thc^ drainage 
water's.* The loss of this nitrogen was possible only because of the decomposition 
of the organic matter (humus) in the soil from which it was lonned. The^ ground 
from which the loss occurred was uncultivated. Rad it been cultivated, the losses 
would have been greater, because the natural agencies res^ponsible for the decom- 
position of the humub would have been assisted by the greater aeration of the soil 
due to the cuitiiral methods. Evidence on this point is furnished by studies on fal- 
lowed land in our AVheal Helt, It has been found on this land that much larger 
<iuantities of nitrate nitrogen accumulate in the soil during the spring and summer, 
hence there must have been a much greater destruction of organic matter than is 
tlie case at Kothamsted. 

Good orchard praedice in Western Australia involves clean cultivation 
during the summer, and it is obvious, therefore, that the desitruction of 
the organic matter in the soil must |>roceed at practically a maxunum rate. 
With warm weather and intense cultivation the organic matter is literally 
burn(*d out. As the cjuantity of organic matter in the soil is lessened, its 
ability to withstand drought is reduced, and the difficulty of maintaining 
tilth of the heavier soils is increased. The organic matter is also the food for the 
soil bacteria which rend<‘r available the food necessary for tree growth. It is, there- 
fore, as important to replace in the soil the organic matter destroyed by coltin 
vation as it is to return the plant food utilised and removed by the tree and 
its crop. This can be done readily by green manuring, /.c., the growth of cover 
crops during the autunir and winter, and ploughing them or their residues in during 
the early spring. Such (-rops need not necessarily he sown ones, and in mo^t cases 
will not be. The natural vegetation wdiich springs up in the orchard when cultiva- 
tion ceases and the autumn rains commence will usually supply all that is neec'- 
sary foi* the purpose. If, however, this growth does not coiitaiii some legumes such 
as clovers and trefoils, and also some deep rooting plants, then seeds of these plants 
should be sown. lA^guininous plants ate necessary be(^ause, as most ortdiardists are 
now awa)*e, these plants collect the free nitrogcTi of the air by itieans of the colonies 
of bacteria found in their roots, store it in the leaves, stems and roots, and as these 
decay in and become incor[)orated with the soil, its nitrogen content is increased. 
As a natural conse;|uence a con.siderable saving in the fertiliser bills, is effected. 
Deep rooting plants are advisable, })ecause these will o[)en up and aerate the siib- 
.soil ; they also encourage deep rooting of the tree, for as the roots of the dee}) 
rooting cover f)larits decay the feeding roots of the tree will descend and feed upon 
the material thus made available. Very suitable i^iants for this pur})Ose are the 
White Mustard’’ (not wild mustard) and ^‘Kape.” The seed of both is compara- 
tively cheap, and tin* fonner has the advantage that it is an extremely (juick-grow- 
ing plant, and will probably furnish a greater amount of organic matter in a 
shorter period than any other cultivated plant. 

Though the pasturing of cover cro}»Si in the orchard is not advocated because 
of j)ro'hahle damage to the trees and the danger of the puddling of the heavy soils, 
it has to be |X)intecl out that even when this is done, the addition of organic matter 
to the soil is considerable, and in most eases the amount of the three principal 
fertilising constituents removed by the grazing stock is small, that is, provided the 
grazing is not spasmodic but continuous, and the excreta resulting from the food 
eaten is returned to the soil. 

The plant food contained in a cover crop is not available for the use of trees 
or other succeeding croj) until it has decayed, and it will dry rather than decay 

The Chemistry of the Farm (2()th Edition)~K. Warriiigt')ii. 
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if its ploughing is delayed so long that moisture in the soiil in which it is buried 
is scanty or absent. It is, therefore, essential that the cover crop be ploughed in 
prior to the end of the rainy season, and as/ soon as it is possible to get on the 
ground in the spring, say prior to the end of August. 

The growth of cover crops, their iiicoi'poration with the soil, and the addition 
of commercial fertilisers to supply the other plant food needs of the tree and its 
crop will keep the soil in that “good heart ne(?essiiry to secure o])tiinum crops of 
fruit. Because the productivity of the tree is not dependent upon the immediate 
application of fertilisers as are annual crops, th(‘ character* of the cover cr*op 
may be regarded as the indicator by which the fertiliser needs of the or’rdiard may 
he judged. Whilst leguminous cover crops grow luxuriantly and i>otash fer*tilisers 
are applied, the signal may he considered to be set at “Safety.” 

Some of the sources from whicli the nitrogen r*eriuir‘emeuts of the or'chard can 
be obtained are shown in Table 3. Included amongst these ar-e leguininous crops 
and farm-yard manure, and before cevnsidering the jrurchasie of ('omrner’cial fer- 
tilisers, the possibilities of both of these should receive the attention of the farmer. 


'J'AliLK .‘h 

SoJHc Souir(',s of and pa- Ton^ 11.3., 1031. 


Coin}>()sit ion. 


iSonroc of Nitrogen. 


Leguminous Crops 
Farmyard Manure 
Sulphate of Ammonia 
Nitrate of Soda 
Nitrophoaka 
1 Mammon phos 
Blood and Bone (A) 
Blood and Bone (B) 
Boned uai (A) ... 
Bonedust (B) 


2 O, 4M0.1 


gen. 

Phosphori 

Acid. 

r>r> 

% 

... 

30 


5 


{) 

• r> 

1 • r> 

■() 

r>3-o 

*5 

130 

0 

9-0 

5 

22 -0 

75 

18-3 


Price ]>er 
ton. 


13 

0 

0 

ir> 

4 

0 

!)‘0 23 

0 

0 

40 

0 

0 

11 

r> 

0 

12 

10 

0 

12 

10 

0 

JO 

IT) 

0 


The j)ercentage of nitrogen shown as being present in leguminous crops is the 
a^’erage of those found in samplee^ of Snhten’anean Uh)\er collected at the end of 
August and at the pei’iod wdieri a crop of this kind should he ploughed under. Five 
tons of such a croj) w'ould therefore supply about sutlicient nitrogen to meet the 
re(iuirements of the trees producing a. 500-l)iishel crop of apples. 


It will thus Im seen tlmt a good leguminous eoNC)* crop will provide nil the 
niti’ogen nece.ssary for the growth of the tree and (1 k‘ pioduction of its fiuil. 

The number of orchards using mechanical traction is incr(‘a.siiig, hut still most 
orchardists keep a cow and some poultry, and at least a little farm-yard manure is 
available. Whilst, no doubt, the vegetable and tlower gardens have the first call 
upon this, its value in the orchard sliould not he o\erl()oked. Its analysis shows 
that a ton contains 8 lbs. nitrogen, 6 lbs. of phosphoric acid, and the same quantity 
of potash, so that eight tons per acre w'ill supply all the nitrogen re(|uirements, and 
in addition, very much more phosphoric acid than is re(|uircd and two-thirds of the 
potash needed. In addition, considerable further benefits accrue to the soil as the 
result of the organic matter it contains and posSiibly, as indicated by the experi- 
ence in the Florida Everglades, it may also supply some of those traee-like but 
(‘ssential elements like manganese. 
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The fertilisers referred to in the) table are fairly representative of the nitro- 
genous; group on the local market, and it will be seen that there is considerable 
difference in their nitrogen content which ranges from 2.75 per cdnt. in the case .of 
bonedust B to 20.6 per cent, in Diammonphos. These two ferilisers also represent 
the greatest range in price, from £10 15s. to £40. Neither the analyses nor the 
prices may have any relation to the agricultural value of the fertilisers. This Ls 
based upon two factors-— the form in which the nitrogen is contained in the fer- 
tiliser and its cost per lb. or per unit. Nitrogen in fertilisers is in three forms, 
viz., organic, ammoniacal, and nitrate. For the purpose now being considered, the 
main dilfcrence between these is that the organic form is slower to act than am- 
moniacal, and this latter slower than the nitrate. Provided there is ample time in 
which to apply any one of these forms before its effect upon the tree is required, 
and usually under Australian conditions this is the case, all forms may be consid- 
ered to have the same value. The orchard value of the nitrogen may therefore be 
considered to be in direct relation to its cost per lb. or per unit. A fertiliser ^^uniP^ 
is the conventional term used in valuing the constituents of fertilisers, just as a 
^^stone” of 14 lbs. is a recognised term used in valuing and selling some other 
commerciaJ commodities. A fertiliser unit is 1/100 or 1 per cent, of 1 ton (t.e., 
22.4 lbs.), and is used because the quantity of plant food contained in a commercial 
fertiliser is usually expressed in percentage.^ and it is thus very much easier and 
quicker to determine the value of a unit than that of a lb. In Tables 4 and 5 are 
shown the methods of calculating the price i>er lb. and per unit, and from a com- 
parison of these methods it will be seen how much easier is the latter method. 

Table 4, 

Cost of Plfint Fond per Lb. 

Sulphate of Ammonia, 20-5 %N, — Cost £12 per ton. 

There arc 20‘5lbs. of N. in ioOlbs. of fertiliser. 

„ 20»5lbs. „ „ 11b. 

“ ioo 

„ ,, 20 *.5 X 2,2401b8. of N. in 2,240lb8. or 1 ton of fertiliser. 

100 

— 459- libs, of N. in 1 ton of fertiliser costing £12. 

459- libs. N. cost £12. 

lib. N. „ £12 459 1 

11b. N. „ 6-8d. 


Table 5. 

Valmtion of Fertilisers. 

Cost of l^larU Food per Unit. 

One Unit — 1/100 or 1% of 1 ton. 

Sulphate of Ammonia, 20-5% N. costs £13 per ton. 

20 ‘5 Units in 1 ton cost £13. 

1 Unit costs £13 —20*5 

1 Unit costs 12/8 

The calculations given relate to a simple fertiliser, sulphate of ammonia, but 
all the fertilisers supplying nitrogen, and shown in Table 3, are not simple. Nitro- 
phoska, for instance, is a compound fertiliser containing phosphoric acid and potash 
in addition to nitrogen. 

Before the cost of a ^^unit” of nitrogen can be determined in this or similar 
fertilisers, it is necessary to deduct from its price per ton the value of the other 
constituents— phosphoric acid and potash — which the fertiliser also contains. For 
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this purpose, and in this instance, the unit cost of these ingredients is ascertained 
from the market priced of the simple fertilisers. Superphosphate and muriate of 
potash will supply respectively phosphoric acid and potash. The unit values are 
calculated to be 4s. 3d. and 4s. lOd. resi)ectively for P.O,. and K/). Using these 
figures for Nitrophoska^ it is found that — 

£ s. d. 

15.5 units P.O„ at 4s. 3d., cost . . . . 3 5 11 

19.0 units KJ), at 4s. lOd., cost .. .. 4 11 10 

£7 17 !) 

When this total is deducted from £23, the cost of the nitrogen is Nitrophoska is 
found to be £15 2s. 3d., representing the cost of 15.5 units of nitrogen at 19s. (id. 
per unit. 

Dealing with the other com()ound fertilisers in a similar manner, it is found 
that the relative costs of nitrogen per unit are as follow: — 

Sulphate of ammonia — 12s. 8d. 

N i tro])hoska— 19s. fid . 

Nitrate of soda — 19s. 7d. 

I liammonphos — 27s. 1 1 d. 

Blood and boric (A) — 29s. (id. 

Blood and bone (B) — 35s. 4d. 

Bonedust (A) — 44s. 9d. 

Bonedust (B) 49s. lid. 

it will thus be seen that the cheapest form in which to buy nitrogen is in sul- 
phate of ammonia, and at a price whicdi is about a (piarler that of the most ex- 
pensive form, Bonedust (B). 

Our climatic conditions are favourable to faiily (juick nitrification in the 
spring, and in consequence the organic, nitrogen in the soil following the jdoughing 
ill of a luxuriant cover crop in eorli/ s]>ring should be (luickly converted into the 
readily a.vailahle nitrate form. It is difficult to realise, tlierei'ore, that under such 
conditions there will he any need to supplement the nitrogen supplied hy the cover 
crop with applications of a quick-acting fertiliser. 

Some American ex|>(‘riments in comiectioii ^\'ith the setting of the fruit of 
a|)ples and ])l^ars indicate a ]>ossible advantage following a sjiriiig droissing of a 
quick-acting nitrogenous fertiliser. Tlie results are shown in Table (i hereunder.* 

I’AimE 6. 


hifluence of NUraM of Soda Applkatimis upon S(>t of Fruit iv Two Hood River {Oregon) 

Apple Orchards. 


! 

No. of 

Perconiaae 

Percentage 

Average' 


blossoming 

of fruit set 

of fruit set 

Yield per. 

• 1 

spurs. 

dune 4. 

Sept. 30. 

tree (bus.) 

First Orchard — 

1 


1 


Check (unfertilised) 

483 j 

35-3 

16-4 

3-75 

Fertilised with Nitrate 

542 

68-() 

30-7 

21-50 

Second Orchard — 



1 


Check (unfertilised) 

386 

9-0 

4-6 

1-33 

Fertilised with Nitrate 

620 

68*0 

15*1 

9-50 


* Fundamentals of Fruit Production— Gardner, Bradford and Hooker, 192 
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In view of the American results obtained, and in the absence of any definite 
Australian data on this jmint, it is deemed advisable to recommend an application 
of nitrog*en equivalent to 1 cwt. of sulphate of ammounia to be applied so as to be 
available when the buds are opening**. It is suggested that if nitrate of soda (1^4 
cwt.) is used that it be applied about a fortnight before the expected date of flower- 
ing; if sulphate of ammonia, 1 cwt., about a week earlier, and if blood and bone or 
some other organic form about another week earlier still. 

Some workers have advanced the opinion that with trees which have acquired 
the habit of biennial bearing, the application of a heavy dressing of nitrogenous 
fertiliser in the year of heavy bearing will tend to correct the habit for the fol- 
lowing year. Whether this opinion eventually proves sound or otherwise, there is 
no reason to advocate the application of nitrogenous fertilisers to trees in their 
off -bearing season. 

In the results of some experiments carried out by Teakle and BurvilU on fal- 
lowed land at the Merredin Experiment Farm in the wheat area, it is shown that 
the effect of maintaining a clean fallow, as is the case in every well-cultivated 
orchard, was to have available in the sdl in the autumn (19th April) a large 
amount of nitrate nitrogen. This amounted to 181 lbs., and was nearly equal to 
the amount supplied by 0 cwt. sulphate of ammonia. Information is not available 
regarding the amount of nitrate nitrogen produced in the fallowed land of a well- 
cultivated orchard. It is reasonable to suppose that, in connection with the decom- 
position of organic matter, a similar position would obtain and a large amount of 
nitrogen made available. It is to be ex{)ected that some would be used by the tree 
roots so that there would not be such a large accumulation of unused nitrogen as 
in the case of the wheat fallow, but there would seem to be no need to apply a 
dressing of nitrogenous fertiliser to the orchard in the autumn provided a good 
cover crop has been grown tlie previous year, and opportunities offered for its decay 
by ploughing in early. The possi])i]ities of (pinntities of available nitrogen being 
available in the soil in the autumn do, however, indicate the need for the eai’ly growth 
of a coN’er crop so as to prevent tbe leaching of the nitrogen not utilised by the tree 
roots. ITilike ])hosplioric acid and potash, nitrogen is not stored in the soil, but 
is very readily lost. 

In Table 7 are shown some of tbe sources of ])bos])lioric acid, together with 
tlieii* composition and cost. 

Taule 7. 

• Sources of l^hosphoric Acid — W.A.y 19.31. 

Rclativo Co.sts Ton. 


SouiTt'K of Phospliuric. Acid. 

Nitrogen. 

Com]> 08 ition 
Phosphoric Acid. 

i 

Potash. 

Price per 

W.S. 

c.s. 

AS. 


ton. 

Farmyard Manure 

•36 

•27 



•27 


Superphosphate, 22% 


20 -.5 

•T) 

10 


£4 10s. 

Nitrophoska ... 

15-.5 

1 .5 • 5 



10-0 

£23. 

Diaminonphos 

20-6 

r>:po 




£40. 

Blood and Bone (A) 

0-75 



13 0 


£11 58. 

Blood and Bone (B) 

60 



9-0 


£12 lOs. 

Bonedust (A) 




220 


£12 lOs. 

Bonodust (B) 

2-75 



18*3 


£10 15 s. 

Rock Phosphate ... 

Unit Values— N - 128. 8d. ; K,0 
- 4s. lOd. 

... 



36*6 


£4 11s. 6d 


^Fallowing for Fertility — Journal of Agriculture, W.A., March, 1930. 
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Phosphoric acid in manure and fertilisers is found in three forms, known re- 
spectively as water soluble, citrajte soluble, and acid soluble. The first, as its name 
implies, is soluble in water, and is the most readily available to plants; the second is 
soluble in weak acids, and has almost the same a«:rieultural value; the third is very 
much slower in action, its availability for the plants’ use depending* upon its fine- 
ness of grinding in the case of the mineral or rock phosphate, and the rate of decay 
in the case of the organic fertilisers, bonedust and blood and bone. 

The principal phosphatic fertiliser in Western Australia is superphosphate, 
and this is valuable mainly because of its water soluble phosphoric acid ; the unit 
value of this has been determined by as(*ribing an arbitiary value of Is. per unit to 
the acid soluble phosphoric acih and to the citrate soluble phos})horic acid 80 per 
cent, of the value of the water soluble form. The unit value of tlu? phosphoric acid 
in other fertilisers was determined as in the case of nitrogen contained in compound 
fertilisers. As the result of these calculations, the following* are found to he the 
relative costs per unit: — 

Rock })hosphate — 2s. (id. 

Superphosphate, 22 [»er cent. — Is. .‘hi. 

Bonedust (A) — 9s. 4d. 

Bonedust (B) — 9s. lOd. 

Diammouphos — 10s, 2d. 

Nitrophoska — 11s. Id. 

Blood and bone (A) — 11s. 8d. 

Blood and hone (B) — 19s. 4d. 

It is quite j>ossible that, fo?* the nutrition of the fruit trees, the slower acting* 
forms of phosphoric acid, even that of the lock phosphate, if very finely ground, 
would be satisfactory; hut as has been pointed out, the growth of the winter cover 
crop is an all important feature of orchard iiracticc, and (juitc as an important a 
feature as the application of the fertiliser itself, and therefore the suitaliility of the 
fertiliser for promoting* the growth of the cover cro]) is ol‘ jiriiue imiiortance. 

Superphosphate has proved an excellent fertiliser for prodiauiig maximum re- 
sults with leguminous cover crojis in the orchard districts ol’ the State. It can 
therefore be regarded as a very suitable orchard fertilise i* for supplying phos- 
phorie acid. It has the advantage that it is much chca})er, the lelative uluit cost 
being less tluin half that, of the cheaj»est of the other solulilc forms and h^ss than 
one (juarter the* cost of the most expensi\'e and slower actinia form, lilood and bone 
(B). 

Though it has been calculated that about 75 lbs. of superphosphate will supply 
the phosphoric acid needs of an acre of apple tree.s [irodncing a croj) of 500 bushels, 
it is believed that tliis amount will hardly he sufliciout to ensure maximum results 
with a leguminous cover crop, and hence it is recomiiKuided that this amount should 
be increased to wliatevei* quantity cxi)erience or trial indicates is desirable. This is 
likely to be at least 1 ('wt. per acre and in some cases 2 cwts., or (‘ven mon*. It 
should be applied in tlie ear*ly autinun. These amounts of super])hosphate will also 
supply the additional amount of phosphoric acid indicated as desirable by the 
German analyses of fiuit as given in Table 1. 

Though the phosphoric acid is the water soluble foiiu, there* need be no rear 
that it will be waslied out. When superphosphate is ap]>lied to tlie soil the water 
soluble phosphoric acid it contains is washed into the soil by the first j*ains, after 
which a reaction takes place, and it is preci])itated in a very line state of division 
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and throughout the soil; Though available for the us© of the plant, it is not leached 
out, but, as was found at Rothamsted, any surplus not used by the plant accumu 
lates in the layer of soil stirred by the plough. 

At this stage it is opportune to refer to the ^luestion of lime. It may be asked 
^^What is the need for lime in the orchard*?” To this it can be replied that there is 
no need to apply lime in order to meet the plant food requirements of the fruit. 
From Table 1 it will be seen that about .4 per cent, of the fruit is ash, the average 
of four South African analyses (Thorpe^s Dictionary of Applied Chemistry) sho^ 
that about 2 per cent, of the ash is lime, so that on this basis there will be lessi 
than 2 lbs. of lime in 500 bushels of fruit. Wickson, in ^^California Fruits,” give* 
the percentage of lime in the ash as 4.08 per cent., so that, taking thif^ higher 
figure, the amount of lime in 500 bushels of fruit will be about 4 lbs. This quan- 
tity is more than supplied in every cwt. of superphosphate or bonpdust 
applied to the soil. In the superphosphate there would be about 9 lbs. 
of lime in the fomi of a soluble monocalcic phosphate, or about three tim(‘s the 
quantity in bonedust. As a soil corrective, even the larger amount would have 
little or no effect, nor would the greater quantity combined with sulphuric 
acid forming gypsum. For tlie purpose of improving the tilth of heavy and un. 
kindly soils or for correcting acidity, a dressing of lime may be dcsira))le, but even 
for these purposes, under our climatic conditions, some doubt was raised by Wen- 
holz* in his paper before the Australasian Association for the Advancement ol 
Science in 1923. He stated that ^9ime undoubtedly has the effect of oi)ening up 
and lightening stiff clay soils, but it is also doubtful here whether its use can be 
unhesitatingly recommended in all cases. Deep thick-rooting crops and the subse- 
quent decay of these roots in the soil, or the use of organic matter of animal or 
vegetable matter may bo sufficiently effective at less cost. Soils which have been 
for somd time under (uiltivated crops ha\'e lost a considerable amount of their 
organic matter, and have a greater tendency to run together easily and bake after 
rain, yet the addition of organi(‘ matter by some systematic rotation with pasture, 
grazing fodder ci’ops witli stock or animal or green manuring is known to be a 
simple and effe('tive expedient in many cases to remedy this physical defect with- 
out the eostly apj)Iication of lime.” 

From Table 8 it will be seen that tlie nnit valu(*s for potash in the I’espective 
fertilisers are-- 

Muriate of potash — 4s. lOd. 

Sulphate of potash — 5s. lid. 

Nitrophoska— 10s. 5d. 

Muriate of potash is relatively the chea])est, and though it also contains common 
salt, which renders it unsuitable for best results with potatoes, it is quite suitable 
for orchards. The potash requirements of the trees and crop of 500 bushel cases 
per acre havei been estimated as 75 lbs. This amount is supplied by 150 lbs. 
muriate or sulphate of potash. As the muriate is the cheaper and is suitable, this 
form should be used. The potash fertiliser should be applied with the superphos- 
j)hate in the early autumn in order to stimulate to the fullest extent the growth 
of the cover crop, whether natural or sown. Though the potash is readily soluble 
in water, it forms comi)ounds in the soil, and as the experiments at Rothamsted have 
shown, it does not leach away, but is held in the soil until absorbed by the feeding 
roots. The common salt, on the other hand, readily leax'hes out of the soil with the 
first heavy rains. 

* Some recent views on the Liming of Soils — H. Wenholz, ^^Agricultural Gaz- 
ette, New South Wales, January, 1923. 
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Table 8. 


Some Sources of Potash and Cost per Ton — W.A,^ 1931. 


Sources of Potash. 

Potash. 

Price per Ton. 

Farmyard Manure 

•27 

£ s. d. 

Wood Ashes 

•6 to C 


Sulphate of Potash 

48-6 

14 *6 6 

Muriate of Potash 

50-4 

12 1 6 

Nitrophoska* 

19-0 

23 0 0 


* Contains also N and P2O5 with unit values — 
l^Os ... 4s. .3d. 

N. ... 12s. 8d. 


It will be se(‘ii that in Table 8 wood ashes is also given as a source of ])otasli. 
The percentage is variable', depending ui>on the timber from which they are ob- 
tained. Though tile percentage of }M)tash in them is sometimes low, they should 
not be wasted for tlu'v also contain small (jiuintities of i>hosphori(', acid and lime. 
To save what are available is jiart of tin* economy' of the farm. The plant food 
in them is in a very soluble form, and if ex|)o.sed to rain it •will ((uickly leach into 
the underlying soil, and leached ashes are of very little value. It is, therefore, 
necessary to keep the ashes dry whilst tlnw are being ('oiiserved prioj’ to their 
application to the orchard soil. 

Tn Tables 3, 7, and 8 have l)een given the analyses and ('osts ])er ton of some 
ot the various fertilisers on the local market. As ah'eady explained th(‘ method of 
calculating the luiit valiu' of a single plant food constituent in tlie ('ompound fer- 
tilisers in those tables has been to deduct the value of the otluM* constituent or con- 
stituents from the total cost and divide the balance by th(‘ number of units ot the 
parti(uila.r constituent under (-onsideration. The value of tia* other ('onstituents has 
been based U])on the cheapest rate at Avhich tliese could be o})tain(‘d in simple iej- 
tiliseis. This method was adopted to show the relative* costs of single constituents 
in compound manures, and is satisfactory if the conpmrison is made with rt'gard 
to one eonstitiient only. It is, however, unsatisfactory and uni'aii' to evjiluate a 
(ompound fertiliser from the unit values of its two or three constitmmts found in 
this way, for any difh'rence between the unit values of tin* simple iertilisers and 
those of the compound fertilisers is exaggerated. 

Obviously, a coin])ound or mixed fertiliser is to be valued with legard to all 
its constituents; then any difference between its co.st and the amount for which the 
same constituents can be imi’chased in simple fertilisers should be spread propor- 
tionately over all the fertilising constituents it contains. Thus, in the case of blood 
and bone (A), the same amount of nitrogen (5.75 units) can be supplied by sul- 
phate ammonia at Uis. 8d. per unit for £3 I2s. lOd., and its phos})horic acid (1.3 
units) by superphosphate at 4s. 3d. per unit for £2 15s. 3d., or ])oth (*onstituents 
for a total of £6 8s. Id. The cost of the blood and bone is, however, £11 5s. })er ton, 
or an increase of 76 per cent.; when this increase is isjrread proportionately over 
both constituents, it is found that the 5.75 units of nitrogen cost £6 8s., and the 
13.00 units of phosphoric acid cost £4 17.s., making the total cost per ton £11 5s. 
Accordingly, the unit cost for nitrogen h 22s. 4d., and for phosphoric acid is 7s. 6d. 
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Similarly the unit rests of tlic constituents of the other compound fertilisers 
have been found and these, with those of the simple fertilisers are set out in Table 0 
Jiereunder : — ■ 

TABLE D. 


Unit Costs of Fertilisers. 


l^roportionately diatributod in the case of Compouud Fertilisers. 


Blood and Ibnie (A) 
Blood and J^oiie (B) 
Boiiediist (A) 
}^)nediist (H) 
niamonphos 
Niti-oplioska 
!?>iilj)lia to of A nun O ld a 
Nitrate of’ Soda 
Hock Phosphate 
Su]KM]dioHphate 
Muriat(‘ of Potash . , 
Sulphate of Potash . . 


N. PA.h. KsO. 

£ s. d. £ s. d. £ 8. d, 

1 2 4 0 7 6 

1 7 ‘) 0 9 4 

1 2 11 07 S 

1 4 2 0 8 1 

1 0 J1 0 7 0 

0 16 6 0 6 6 0 6 3 

0 12 8 

0 19 7 

0 2 6 

0 4 3 


0 4 10 

0 5 11 


The extra cost per unit of the fertilising? inj?redients in compound or inixe<l 
fertilisers is scjmetinies entirely olfset by the convenience and ease of application 
idtached to t/ie use of sucli a fertiliser. 


In Table 10 will be found ti<?ur(‘s showing the eomparative costs of the fertil- 
is(‘rs vised on a 10-acre orchard in accordance with the scheme which has been out- 
lined when a cover crop is grown, and when 100 and 200 lbs. per acre of super- 
})h()st)hate are used with the eo\er crop. It Avill be seen that in both cases when 
the fertilisers are })nrchased at the lowest nnit rates ruling in the market, the 
cost is Jess than one-third of that nec<*ssary when they are purchased at the highest 
rates. 


Tabli: 10. 

Thv Apple Tree nvd Its Food. 

Relative Fertiliser Costs for 10-aere Orclmrd. 




Cost. 


Cost. 

(constituent. 

xXmount. 

Lowe.st 

Unit 

Rate. 

Highest 

Unit 

Rate. 

Amount. 

Lowest 

Unit 

Rate. 

Highest 

Unit 

Rate. 

N 

200 

£ 8. d. 

5 14 0 

£ 8, (1. 
19 4 9 

200 

£ 8. d. 

5 14 0 

£ s. d. 

19 4 9 

I’A 

220 

2 2 0 

10 ,5 0 

440 

4 5 0 

20 10 0 

KjO 

750 

8 2 0 

17 9 0 

750 

8 2 0 

17 0 0 



|£15 18 0 

|£46 18 9 


j£18 1 0 

jm 3 9 
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Siiuilarly, in Table 11, the relative costs are shown when the whole ol: the 
nitrogen requirements are purchased consequent upon no ('over crop being ])loiighed 
in. From these flgui’es it will be seen tliat the growing of a cover crop saves the 
orchardist about £1 2s. per acre on the lowest scale. ]n both cas(‘s tlie dilTeiencc 
between the expenditure at the highest and low(*st rates respectively is so great 
that the need for buying in the cheapest way is emphasised. This is the point it was 
desired to make. With this object in view the relative costs have been })ased upon 
the highest and lowest unit values obtained in connection with single fertilise]- ('on- 
stituents. It is believed that in practice such a w'ide range could never occni- be- 
('uuse when buying the highest i-ates. hax ebeen used from various C()m}a)im(l Uu'til- 
isers, and no orchardist could buy fertilisers on tiiis basis. T1 h‘ difftrence between 
tlie lowest and highest I’ates at which the different fertilisers ('an be bought is sig- 
iiificant enough, however, to re(juire that the orchardjist shall takc^ every care to 
pundiase his fertiliser jccpiirements at the cheapest possilile raters. 

Taiu/k ]]. 

The Apple Tree and Jiff Food. 


(Viin parative Costs, lO-ac re Ordiard. 


PonstitiUMit. 

Anunmt 


Hiplu^Ht 

Amount 

Low cst 


Siqqdicd. 

Hate. 

Rate. 

Snp])licd. 

Ran. 

Rale. 



£ H. d. 

£ s. d. 


£ s. d. 

£ s. d. 

N 

f)00 

17 2 0 

^^l 14 8 

tiOO 

17 2 0 

57 I t 5 

I’A 

220 

2 2 () 

10 .7 {) 

440 

4 5 0 

20 10 0 

KjO 

7r.(» 

8 2 0 

17 0 0 - 

750 

8 2 0 

17 0 0 


1 

£27 0 (i 

£85 H :,t i 

i 

i£2‘) 0 0 

r 

■£05 j;j 5 


Summed up, the recommendations in connection with iertilistn- |)racti('e for 
apple and pear orchards in Western Australia are:- — 

1. Grow cover crops containing legumes and deep-rooting plants. 


2. Ensure maximum growth of covei* croj>s by manuring early in autumn 
with — 

Suiierphosphate, 1 to 2 cwt. i)er acre, and 

Muriate of potash, 1 to If-i cwt. per acre', as rtujuii-ed to replace the 
(piantity removed by the fruit ciop. 

3. Plough the ('ov(»r crops in, whilst the gi’ound is moist and th(‘ plants an* 
succulent, as soon as |)ossible after the middle of August. 

4. Provide 20 lbs. nitrogen per acre for trees A\hen the buds are open by 
applying—* 

1^4 cwt. nitrate of soda, 2 weeks before flowering, or 
1 cwd. sulphate of ammonia, 3 weeks before flowering, or 
3-5 tons farm-yard manure, 4 weeks before llowering. 

When a good cover crop has not been ploughed in, apply more nitrogenous fer- 
tiliser, up to three times the amounts mentioned above, the actual ajuount depend- 
ing upon the ijuantity of cover crop ploughed in. 
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STANDARDISING THE APPLE PACX* 

A. Flintoff, Orchard Supervisor. 

Mr. W. M. Came, of the Commonwealth Council for Scientific and Industrial 
Research, in reporting on the condition of Australian fruit exported during the 
season 1931, states, with particular reference to apples — 

^^I am convinced that many of the defects found in the fruit in London 
were due to packing and handling. Growers ought to see that the fruit was 
more carefully packed and graded, thus enabling better resistance to careless 
handling, which resulted, at present, in bruises.^^ 

The following statements were eiiidorsed at a recent important conference of 
fruitgrowers : — 

^^There are too many ‘styles’ in the i)acking of fruit for commercial pur- 
l)Oses, and the sooner growers realise the importance of putting into universal 
practice a unifomi ^])a6lC the betteir it Avill be tor the stabilisation of prices, 
and the satisfaction of growers, dealers, and consumers alike.^^ 

The above statements ai*e considered sufiicient apology for making some ob- 
servations and introducing some modifications concerning the “packs’^ in general 
use. Undoubtedly, theire is a tendency for some growers to drift into certain 
methods of fruit [)acking whicli appear to them to suit the occasion. This may be 
■quite alright if there was need only to satisfy tliemselves or those of a like mind. 

The dealer in fniit has long since realised the prime advantage of a standard 
^^jjack'' as, by securing unifVmnity, he knows just what to e^xpect in the way of 
bmises due to packing. For example, if a dealer finds that a certain arrange- 
ment of fruit in a case gives him, after the average usage in transit, a reasonably 
pressure free, but firmly pax-ked product, he would naturallj^ desire that all sup- 
plies be under the same conditions, but if, on receiving, say, a consignment of 2A 
inch apples with several cases packed one way, and several another some show- 
ii]g much bruise through over pressing, and some })ruised through being too 
loosely packed, lie is not in a position to guarantee the fruit to a customer — thereby 
confidence may be lost and trade adversely affected. Obviously, the growers, good 
and bad alike, would ultimately suffer loss. On the other hand, if each grower is 
satisfied that the ^^pack” he has chosen invariabk,'' meets the demands of the critical 
dealer and consumer, and that the method is universally acknowledged to be the 
result of sound research, then he may be sure that the industry will not suffer loss, 
but has the best chance of stabilisation. It is agreed, however, that other important 
factors must be observed in connection with a standard “pack.” Fruit must be 
■clean, well developed, and carefully picked, but it is not the purpose of this paper 
to detail any matter except that dealing with packing. 

THE CASE. 

As the measurements of the container, or case, have a direct relation, to a 
satisfactory ^^pack,’^ a few remarks on the subject may not be out of place here. 
The case used almost exclusively in Western Australia for the export of apples, 
is known as the Australian diunp bushel casie, the inside measurements being — 
length 18 inches, width 8H inches, depth 14:1 inches; cubical contents, 2,223 inches. 

As two-thirds of an inch is not sho'wn on the ordinary two-foot rule, it may 
be of interest to note that five-eighths of an inch is nearest to it, being one twenty- 
fourth of an inch less than two-thirds inch. 
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As there is little or no shrinkage of timber ‘^endways/’ the cubical capacity of 
the case is controlled by the end boards which have a tendency to shrink side ways. 
As shrinkage is variable according* to the age of timber, it is frequently found 
that cases are not uniform wlien required for pa<;king; therefore, the jpacker should 
be aware of the difference in widths of cases, to be in a position to pack out with 
the degree of nicety essential to first-class packing. It is obvious that a case meas- 
uring 8y2i inchest wide will not allow the fruit to ^^spread” to the same extent as 
in one 8% inches or wider. It is here suggested that the packer should be pro- 
vided with a measure to test the width of a case before packing, as he would then 
know just what ^‘pack’’ would be most suitable. 


THE BENCH. 

A beiK'h is usually reckoned to be not more than three feet high in front, 3 
feet 6 inches at back, and 3 feet () inches wide — a board along the front six inches 
high and one of 1 foot 0 inches at back. A bench 14 feet long should accommodate 
25 cases of fruit. From this it .may be calculated what bencli i*oom would be re- 
quired to avoid congestion at peak periods in harvest time. 


THE PACKING TROLLY. 

Growers are familiar with the four-wheeled trolley in general use. It is built 
to hold the ease and paper coin eniently for the packer, and no hard and fa.st rule 
can be laid down concerning the relative positions of case, paphr, and fruit. The 
packer should be the best judge of this, some preferring a much stee])er slope to the 
case than others. The operator is advised to see that his case is placed before him 
so that the inside is easily accessible and that the fruit and paper are within easy 
reach, always realising that with, say, 10,000 apples singly handled in a day, any 
nnne(^(*ssary movement with each fruit would, in the aggregate, mean* an appreciable 
loss of time. 


THE CORRUGATED CARDBOAKD. 

Originally wood-wool was used to form a pad on tl«e bottom of the case, and 
al.s.{) on the top of apples at the tini.sh of the ‘‘pack.’’ Of later years corrugated 
cardboards have taken the ])lace of wood-wool. The most recent adaptation of the 
card-hoard, where fruit is packed for distant markets, is to line the case entirely. 
This method has found favour with the trade, as it is claimed that case bruise 
is thereby minimised. The sinooDi face of cardboards should be to the fruit. 

WRAPPING PAPER. 

So well known is the })ra('tice of wraj)ping fruit in specially prepared paper 
that little need be written in this direction; suillce to say that the papers should bo 
of such a size as to completely cover the. fruit. The usual proportions observed 
are — 

2 inch apple — 8 inch x 8 inch paper 

2I4 inch ap|de — 9 inch x 9 inch paper 

2V2 inch ap}>le — 10 inch x 10 inch paper 

2% inch apple — 11 inch x 11 inch paper 

3 inch apple — 12 inch x 12 inch paper 

The glazed surface of paper should be outwards. Oiled wrapping paper is fre- 
quently used ill the packing of “Gi-anny Smith” apples for late keeping, as its use 
uiimmises what is termed “Granny Scald.” 
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METHOD OF WRAPPING. 

Half a dozen packing sheds may be visited, and as many variations in wrap- 
ping an apple be seen. This, of .(K)urse, is of minor importance, protvided all undue 
movement is eliminated and the fruit is i)roperly covered. Generally the expert 
packer will take up the paper, place it over the apple (first movement) : then with 
a quick movement of both hands and wrist (second movement) efficiently cover the 
fruit and hold it in the right hand in the correct position for placing in the case. 
Too careless a wrap is to be avoided, and an over-neat wrap is unnecessary in com- 
mercial packing. 

Having the foregoing preliminaries satisfactorily arranged, the packer must 
now consider the method of arrangement of fruit in the box. The first objective is 
to master the grading, to know in fact, without reference to a measure, what is the 
diameter of any apple that may be picked up, the diameter or ‘‘grade^^ of an 
apple being the distance in inches from cheek to cheek across the core. No amount 
of instruction, without practice, will effect this. 

The aim of every packer should be to see that he is in a position to state 
definitely the arrangement and ‘‘counU’ of any grade of apple. To do this re- 
quires a knowledge of tlu various ‘‘f)aeks’’ and ‘founts” suited to different ^^types’’ 
of apples. 

TYPES OF APPLES. 

If Nature had provided a one sliape apj)le covering all varieties, the arrange- 
ment of the fruit in the case would he much simplified, as we could set down a 
definite ^‘pack’^ similar tor each variety in the same grade. On broad lines, the 
“types” may he divided into three sections, namely, long, medium, and Hat. Illus- 
tration 1. These apples are all of one grade, yet (piite obviously, of ^’arying lengths 
measured from calyx to stem. 

Practice will soon convince the packer that the Hat ajifile will “toj) up” to a 
satisfactory height, with less trouble than a long type apple, where similar packs 
are used for both. Therefore, as before stated, it is essential, to achieve the best 
results, to know just what jiack to use for each type and grade. 

THE ‘TACK.” 

ill proceeding with the actual arrangemiMit of apples in the box, the packer 
should ralise that the fruit must be so arranged as to effect, when the lid is nailed 
down, a firm pack that will withstand the usual handling in transit, and when its 
destination has been reached, wiJl open up reasonably free from pressure or other 
bruises, and appear before the buying public as an excellent product. 

To achieve this objective is, undoubtedly, the <aim of all growers and packers, 
but Nature provides such varied types of apples that it is sometimes difficult to 
accommodate all the types to a box of one snape and size, and the operation call? 
for a certain skill and experience. 

It has been the task of our pioneers to evolve the original scheme of arranging 
the fruit and to place before packers, valuable information, arranged in order and 
readily understandable. Naturally, from time to time, slight modifications of the 
schedule were found advisable, and such alterations have been adopted where prac- 
tice has proved their worth. Most, if not all, of Western Australian apple growers 
are familiar with the excellent “pack” known as the “cheek diagonal/^ which is a 
complete reversal of the old “calyx up” pack, the latter being now entirely super- 
seded by the former. 
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We shall then consider the ‘^cheek diagonaF^ and *^cheek straight^^ packs- as 
most suited to our use. “Cheek, as the word implies, means the placing of the 
apple on its cheek or side in the box, the terms “diagonal” or “straight” meaning 
the “direction^’ the apple takes in relation to the side or end of the ease, “diagonal” 
showing the calyx looking diagonally towards the side, and “straight,” the calyx 
pointing directly to the end. 

There are degrees of firmness in packing, and, although the packer may at 
times be justifiably proud of showing to the layman how he can upend a full un- 
lidded case without disavrangcment of the fruit, there are certain packs which lie 
knows would top np too high if packed with a similar firmness. 

Two tenns are suggested as being sufficient guide for our purpose, the “firm” 
and the “free” packs. The former is usually termed “tight” pack, l)ut it ihay be 
noted that so-called “light” packs do not always conform to firmness of e^•ery 
apple, some being I’emovable without any trouble, not having been “firmed” to their 
fellows. 

In the “firm” pack each apple should be placed in the box so as to occupy 
as little space ns possljble without enishing. Th(‘ “free” is a pack that, although 
not “loose” is not one in which the case may he upended, before lidding, without 
disastrous results. A “loose” pack is to be condeauned^ as too much space is left 
between apples, and, unless \efy carefully packed, there is a tendency to “rattle” 
after handling in transit, also the widely spaced fruit does not show to advantage 
when the case is oi)ened. 

Some packing charts show opposiite the necessary “counts” advices such as 
“pack more loosely than usual”; “i)aick tighter than usual,” ete. In the absence 
of such a chart the following formula is given in order that a packer may, by a 
simple calculation, determine whether the “|)ack” has to h(* “firm” or “free,” that 
is to say, he will know just how to dispose of the amount of apple he will have, in 
taking up the spaces between fruits and ]>roviding necessary top and .bottom bulge. 

The Formula , — Multiply the diameter in inches of the axiple by the number of 
layers in the proposed j)ack, and subtract the depth of case in inches, for ex- 
arajde — 

Suppose the beginner takers uj) a 2f4i-inch apple of the medium type, and |) re- 
poses to pack it in the orthodox 3-2 X ^ layer, and is not sure Avhether to ])a(*k 
“firm” or “free.” Apply the formula — 

Grade of apple, 2V2 inches; number of layers, 7 — 17 i inches 
Deduct de]dh of case— 1414 inches 
Remains — 3% inches 

This, of cours(‘, means that if the grade is ke})t “up” there will be a difficulty in 
disx)osing of that much apple without having the j)a,ck uncomfortably high for lid- 
ding, and the obvious thing is to make this a “free” pack with the type and grade 
of apple mentioned. 

Take a further exam)>le, same type applc^ — 

Grade of a]) pie, 2 Vi inches; number of layers, 7 — 15% inches 
Deduct depth of case — 14% inches 
Remains 1^/2 inches. 

In this case the packer has but 1% inches of apjile to [provide a bulge and fill 
“pockets” or s])aces between apples. 

This would mean that a very firm pack must be used to bring the fruit 
up to a satisfactory height. It is well to remember that long type apples offer 
deeper “pockets” for each succeeding layer, and therefore, if there is very little 
apple to dispose, it is advisable to try out a different pack for certain grades. 

The above is just a suggestion for the beginner as, after some practice, the 
packer will know just what to allow for such type of apple. 
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THE COUNT. 

The beginner must now consider what ‘‘counts’^ to apply in packing the vari- 
ous grades and types. ‘‘Count’’ means the number of apples placed across the 
case, also the number from end to end. Reference to illustrations *4 and 4 will 
make this clear. Illustration 2 shows an apple in each corner representing the 
first row across. Next, an apple in the centre and touching the two corner apples, 
represents the second row across. This order is continued until the layer is com- 
pleted. The “count” lengthwise is first row' 7 apples, second row 7 apples, the 
layer showing that order right across, thus the tenn 2-1 X 

Illustration IJ show’s^ in the first two rows across 2 and 2, and lengthwise 0 and 
5. This is the 2-2 X ^^5 pack. 

Illustration 4 shows 3 and 2 apples in the first and saeond rows across, with 
5 and 4 appJe.s in the first and second rows lengthwise, so the pack is 3-2 X 

AH a])ples are packed in the bushel dump ease in these three styles, the only 
difference being in the “counts” lengthwise, w’hich vary according to each grade. 

THE 2-1 X o LAYER PACK. 

This pack (illustration 2) is used for apples of 3Vk-bich upw'ards, the method 
of placing the apple being “cheek” straight pack, and with the smaller sizes in this 
Wtion the pack must he very firm. In the illustration the “count” lengthwise is 
7-7, and it will he found that this nnmber will decrease as the grade of the apple 
increase!, as fi-6, 6-5, etc. 

Blustration 5 sholws the 2-1 X l)acked ease opened on the side ♦o show’ 
number of hiyei’s and their arrangement. 

THE 2-2 X LAYER PACK. 

This pack is most generally used as it cover tlie grades from 2i inches to 3J 
inches. The number of layers in this i)ack is 6, and the “count” varies from 7-7 
lengthw'ise to 5-4. 

Illustrations 6 and 7 show the fiat type apple (2%-incli “Dunns”) 2-2 X ILO 
purck, 7 being the case opened on side. 


THE 2-2 X " layer PACK. 

AltJiougli many packers have definitely adopted this pack for certain vari- 
ties, caution should be observed not to overdo it, as, being an easy “pack” the be- 
ginner may unconsciously drift into what may be a ver>^ undesirable general prac- 
tice of using the pack with all varieties. 

This pack should he used only in dealing with long type apples of 21 -inch 
and 2i-inch grades, and medium and flat type apples of neat 2i-inch giade. In 
the case of the long type (“Cleopatra”) illustrations 8, 9, and 10 show the same 
case; 10 being opened on the side. In 9 some papers are removed to show the 
“direction” of the calyx. It will be noted that the apples on the extreme right have 
the calyces or eyes poiniing to the righthand side of the box, but in all the dther 
apples they have the left side direction. It is important to remember this point, 
as its observance will assist to get a more uniform diagonal as may easily be seen, 
and will avoid, by having stem to calyx, breaking the skins through hard stem ends 
pressing into the apple cheek. 

The same rule applies to the 2i4-ineh grade long type apple (“Cleopatra”), 
illustrations 11 and 12, showing the diagonal “cheek” pack. The uncovered apt)les 
in 12 will show the direction as in the 2^4rinch “Cleopatra.” 
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Dealing with the neat 2]:-iruh apple, it will be found in practice that an 
apple 2 5/l(j-ineh or 1 /16-inch over 2V4-inch will pack 2-2 X ^ layer “cheek’’ 
straight pack, without slipping out of place, as the normal box is 8S inches indde 
width, and the four apples across will measure 9^4 inches. It is, therefore, im- 
portant to remember that the apples chosen for this pack must not be below the 
21/4-inch grade. The packer will find, with this “pack” a check on grading of small 
apples, of which there are a great many in some seasons. Should the apple be 
under grade it will slip past the apples in the preceding row. The “count” length- 
wise will vary according to the type of apple packed. Illustrations 13 and 14 show 
neat 2%-inch apples, long type (“(Jeopatras”), packed 2-2 X X ^ layers, the 

unwrapped rows in 14 showing the direction of calyx. 

Illustrations 15 and 16 show the medium type 2V4-inch grade packed 2-2 X 
0-9 X 7 layers “cheek” straight pack. 

Illustrations 17 and 18 show a neal 2f4-inch flat type av>r)le packed 2-2 X 
10-9 X ^ layer's “cheek” straight pack. 

THE 3-2 X " layer PACK. 

This pack is recommended for all fiat and medium ty))e ap|)les varying in 
grades from 2^/4 inches to 2^/2 inches. In this section will b.e found a great number 
of apples sent regularly overseas, a.iid the ])acker is here again advised not to put 
these grades into the 2-2 X ~ layer pack, as the '.>-2 X ~ layer pack, if proj>erly^ 
graded, is much better. 

Illustrations 19 and 20 show a nuYlium type (“Rome Beauty”) packed 3-2 X 
5-5 X ^ layers; 20, tlie case open on side. 

All of the smaller grades recjuiie a firm pack, hi all “cheek” diagonal packs, 
the outside layers, that i-, the apples touching the sides of the box, must show the 
calyx pointing diagonally towards the sides. The inside rows may be “fitiMl” to 
suit the pockets mad(* by tlie underneath layers, but must have a direction diagonal 
to the side of box. 

THE 3-2 X B LAYER PACK. 

This pack is to be used for apples of 2-inch and 2Vs-inch grades. Although 
most growers are anxious to avoid having to pack smdi small grades, at times owing 
to adverse weather conditions or very heiivv crops, (puintitics of small apples are 
])roduccd. The (]uality of the fruit is mostly good, and it stands up to handling 
for export, excellently. The.se grades should be packed in the 3-2 X ^ layer style. 

The packer will (piickly realise that the 3-2 X ^ layer pack is unsuitable, as 
it will be found that 7 apples of 2J-inch grade, placed clieek to cheek, will give 
only 14% inches, allowing approximately % inch for “pockets” and “bulge.” Eight 
layers wdll give the packer 2% inches, which will very nicely bring the fruit to the 
desired level. 

Do not attempt to })ack these grades in the 2-2 style. 

The 2-ineh apple, whi(4i means that the fruit eaniiot l)e put through a 2-inch 
diameter ring without undue pressure, musrt he packed “firm” to secure a satis- 
factory height. 

THE BULGE. 

In addition to the case being filled there is necessity for the apples to be above 
the top of the case before nailing down, so that the lid, which is flexible, will show 
a “bulge” of half an inch, at least, in the centre of both top and bottom. 

Illustration 21 shows a 2-2 pack, medium type (“Dunns”) 2%-inch grade, 
and the bulge shown in illustration 22 resulting from that pack. A more pronounced 
bulge is permissible in the “free” packs as the apples will settle slightly more after 
lidding. 
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THE PRINQPAL INSECT PESTS OF TOBACCO- 

L. J. Newman, F.E.S., Government Entomologist. 

In recent years considerable attention has been given in this State to the 
growing of tobacco. 

Many small and experimental plots, also larger commercial areas, have been 
planted with the view of testing out the possibilities of growing a commierciial 
quality of tobacco, in payable quantities. 

The tobacco plant is indigenous to tropica] America. Throughout the tobacco 
growing regions of America tliis ])lant is subject to insect enemies. These insects 
are not numerous, but some of tliem are difficult to control. 

The tobacco is a member of the same family of plants as the potato and 
tomato, and hence it is likely that the same insects which attack these crops will 
also turn their attention to the tobacco. 

It is not intended here to suggest that in Western Australia we have any more 
serious tobacco pests to contend with than other tobacco growing countries. It 
must, however, be recognised by those intending to try the growing of this crop, 
that it is one that demands close husbandry. It will prove a serious miEtake 
4spread one^s energy and labour over too great an area. A few acres well tended will 
yield better and payable results than larger areas more or less neglected. It is not 
the (quantity of the leaf grown that counts first, but the quality. The aim is to pro- 
duce a leaf of the re(]nired texture, colour, flavour, and i)urning quality. 

Insects are a considcTable factor to be considered in the production of good 
quality leaf. 

Damage to the crown hud or by insects boring into the stem may prevent the 
continued growth of the onginal stem so essential to the production of first quality 
leaf. This damage causes the production of lateral growths w'hicJi do not yield as 
large or as fine a leaf. Anyone walking through a tobnc^co held cannot fail to 
observe the numbers of holes eaten in the leaves by caterpillars, grasshopp(‘rs, etc. 
These holes in a leaf may not affiect its use, but certainly reduce the yield and value. 

The number of insecds injuring the tobacco leat* is large eompared to those 
which injure other parts of the tobacco plant. 

A great deal of this injury can be prevented if proper methods of treatment 
are employed. As before stated, it is not a crop that can be grown for profit 
unless carefully attended to. 

Tobacco is one of those annual crops grown in seedling })eds and transplanted 
to the open held. This is a stage when the plants should be kept under keen ob- 
servation as tliey are then very susceptible to damage by cut-worms. Tiie fact that 
the land to l)e planted may have ])een under a crop of clover grass or other weeds, 
renders it very likely that cut-worms are already in the soil when the planting out 
is done. 

The ideal condition for the control of many of these insects is to platie .lihe 
land to be used for the tobacco crop each yc^ar under clean fallow for some time 
preceding the planting, thus starving out the insects. 

It is particularly important that all weeds and rubbish sliould be destroyed, as 
these act as harbouring and breeding places for isome of tiie worst inse(;t enemies 
of tobawio. The grower who permits these weeds to grow in or near his tobacco 
crop is inviting trouble. The fact that the tobacco is related to other commercially 
grown crops such as tomatoes, potatoes, cape gooseberries, and other solanaceous 
plants, is an important factor to keep in mind. 
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It naturally follows that it would bo unwise to attempt to gTow a crop of 
tobacco following: on a crop of any of the above-mentioned plants. Rotation of 
crops is, therefore, positively advised. Failure to practice a system of crop rota- 
tion is not only ruinous to soil fertility, but is bad from an entomological stand- 
point. Therefore, if a field is Y^lantcd to tobaeco this year that was in tobacco last 
year, it falls heir to a crop of insects which developed in the tobacco the yfear 
before. On the other hand, it follows that if a tobacco c-rop is followed by a vei7 
dissimilar crop, many insects dependent upon solanaceous plants for their con- 
tinuance will be starved out. No erne rotation will avoid all insects, some of which 
are general feeders, but it will go a long way towards control of some of the worst 
pests. 

A further very important point in the preventive measures is to see that all 
old, useless, and especially overwintering plants are pullc'd up and destroyed. If 
allowed to continue suckering, they will act as breeding grounds and thus carry on 
the pests to the following growing season. 

C omhative m easures. 

To control the various leaf eating and sap sucking insects which attack 
tobacco, spraying, dusting or poison baiting must become a regular farm practice 
with tobacco groAvors. 

Against chewing or biting insects it is somewhat of an oj)en question whether* 
the insecticides can be most effectively applied as a wet or dry spray. The dry 
method is quicker and, T believe, as etfective. 

Spray mixtur(*s are divided into two classes. First, those that kill by coming 
in direct contact Avith the insect and Avliich corrode and eat away its body walls, 
stuff up its breathing spiracles or poison, by being forced into the body per 
medium of the spiracles, Thes(* are knoAvn as “contact insecticides.’^ Sach inix- 
liues cannot be applied in advance of the insects, but must he applied directly on 
to the insects themselves as a wet spray. 

The second class of insecticides are knoAvn as “stomach poisons.” Tlliey are 
used against insects tliat chcAv their food and they kill because they jure real 
I'oisons and are taken internally Avith the food. These can he applied in advance 
of attack and in either a wet or dry form. 

There is also the method of combining a. fungicide and insecticide. 

If it is found necessary to use a Bordeaux si)ray in the so(‘d bed or elscAvhere, 
Jind leaf-eating insects are also present, arsenate of lead may be added. To every 
oO gallons of the Bordeaux add lA lbs. ])astc arsenate of lead or lb. powder form. 
This spray must be used as soon as the poison is added and kept well agitated. 

To apply the wet spray, the farmer Avill need some sort of spray pump; for 
the dusting a bellows or dust gun must be provided. 

In the use of contact sprays, it is very essential to possess a pump having a 
pressure of at least 60-80 lbs. to the scpiare inch. Many failures follow the use of 
contact sprays because of the lack of power in the spraying apparatus. 

In spraying sap-sucking bugs, it is of little avail to simply wet the inse<it. 
The spray must be forced into the breathing spiracles, which can only be accom- 
plished with a suitable pump. It is no good using a weak atomiser Avhich simply 
forms a dew-like moisture over the insect. The bugs must be thoroughly and force- 
fully immersed in the spray. 

In the use of poison sprays on tobacco, it is advisable nut to apply same to 
plants, after having reached the growing stage of topping; non-poisonous contact 
sprays should suffice from then onward. 

As a matter of fact, it has been determined by the Bureau of Chemistry, 
America, that there is very little danger of poisoning from tobacco sprayed with 
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RTsenate of lead. The use of the wet spray, however, after the period of topping 
has been reached, tends to leave a whitish discolouration on the foliage which may 
be regarded by buyers as detrimental. 

In deciding what action to take in dealing with an insect, farmers should be 
able to recognise the structure of the mouth parts. 

Fundamentally, insects are divided into two classes, biting or chewing and 
sucking. If the leaves are being eaten or the sttnns bored, then it should be recog- 
nised that a poison spray or dust to the foliage is required. 

If, on the other hand, the pest is determined as a sap-suckiiig one, then a con- 
tact spray is required. It is of the first importance for farmers to be able to de- 
termine which class of insect he is trying to combat, in order that he may select 
the proper spray mixture to use against it. This observational knowledge will save 
much loss of time, material and labour so often expended in the application -of the 
Avrong spray. 

THE CLIMBING CUT-WORM OR TOBACCO BUD-AVORM (CIILOEODEA 

OBSOLErA). 

Order — Lepidoptera. F aniily — Noctiiidne. 

This insect is of no iiew^ occurrence hei’e, having been reported as a pest for 
the past 30 years. It is an introduced insect and attacks many kinds of plants, 
‘both cultivated and wild. Tliis very general dietary and its rapid re}>rodnctive 
powders render its subjugation or control extremely difficult. 



Life stages of the Climbing Cut-Avorm Chlorodea obsoleta). 

U.S. Dept. Agr. 

Desenpiion . — It is a stout-bodied moth measuring about 3 inch in body length 
with a wing spread of IJ inches. The front pair of wings are usually of a drab 
brownish colour with browm markings. The hind pair are creamy white with the 
hind edges shading to black. There are considerable variations in the colours of 
this moth as there are in the caterpillars, but the above description applies to it 
generally. 





521 


Dec, im i.] JOURNAL OF AGRICULTURE, W.A. 


It is a noctuid or night-flying moth, hiding away during the day unkss dis- 
turbed. 

Each female moth is capjible of depositing many hundreds of eggs. These are 
usually placed singly on the plant. The eggs are tiny white objects flattened at 
both ends and corrugated. They hatch, according to the weather, in from 3-6 days. 
The larx^ae or coterpillars when first hatched are pale whitish creatures which com- 
mence at once to feed upon the foliage or buds. As they grow and moult, /they 
appear in various colours and markings. The caterpillars are full gi'own in from 
18-20 days. 

These larvae differ in habits from many other noctuid caterpillars, in tliat they 
do not confine their feeding to the foliage but show a decided preference for the 
buds, flowers and seeds. 

Pupae . — These are generally found in the soil at a depth of 2 to 3 inches, 
encased in a flimsy cell, lined with silk. The pupation period is 14 to 10 days 
(summer) when tlie moth issues to carry on the work of destruction. The main 
swarm of caterpillars of this moth appear in September, October, and November, 
lesser broods appearing at intervals throughout the sumnier and autumn. 

Measures of ControJ.- Keep down all weeds and rubbish. Plant crop, if pos- 
sible, on clean fallow. 

The imjiortance and effect of clean and careful methods of farming are, 
fear, usually under-estimated, if indeed they are realised at all. If land has been 
allowed to become full of weeds and rubbish prior to turning in and planting to 
tobacco, many eggs, larvae and pupae of this moth will be present in the soil. 

Avoid dirty headlaiids, as it is useless destroying the insect in the crop if we, 
by other neglect, offer them breeding grounds alongside. Siudi areas should, if 
caterpillars are j^resent, be also treated with s[)ray, dust, or bait. 

Ar.senical sprays or dusts should be relied upon for the control of these caler- 
l)illers on the foliage. If attacking the buds, a poisoned bait is applied. The 
chanc(*s are that if the plants are kept well sprayed or dusted at intervals of 10 
to 12 days up to the time of t()t)ping, the young caterpillars will be destroyed be- 
fore they cau do much damage. 

The strength of spiay to use is as follows: — Paste arsenate of lead, IV 2 to 2 
lbs. to 50 gallons of Avater. 

The use of poison dust sprays is quicker and certainly moi*e poi)ulai\ This 
is due to the fact that the use of a wet spray entails the cartage of water which is 
heavy, and the supply may be somewhat distant from tlu* scene of operations. 

The dust should be applied with a suitable belloAvs or dust gun, if good re- 
sults are to follow. Whichever method is adopted, the work must be thoroughly 
done, seeing that all parts of the plant are coated Avith the poison. 

The general dusting formula is 25 lbs. i^owdered arsenate of lead to 75 lbs. 
slaked lime, or other inert diluent, every 10 days. 

If the caterpillars are numerous and more advanced, use e(jual parts of the 
powdered arsenate of lead and lime. 

The dust should be applied in the early morning Avhilst the plants are moist, 
and there is little wind. 

The use of Paris green as a dust is not advised, as there is always a danger 
of foliage burn Avhen this is used. With practice one can soon become expert at 
spraying or dusting. 

In general, do not use the poison sprays after the topping stage of the tobacco 
plant has been reached. 
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If the caterpillars are attacking- the buds or growing- })oints, the following- 
bait is advised : — 1 lb. powdered arsenate of lead to 25 lbs. pollaid. Mix thoroughly 
together, and apply to the tip of the growing plant. It is ne(^,essary to emphasise 
the need of placing the bait into the centre of the bud. The early applications 
may be made by means, of a ljnely-]>erforated tin fastened to a stick. This is 
shaken over the bud. As the plant increases in size, the bud leaves become more 
tightly folded, and it is then necessary, to get maximum results from the baiting, 
to apply the remedy by hand. The bud leaves are carefully |)art(^d and the bait 
dropped in. Care should be taken to see that only a small pinch of the poison 
mixture is applied to each bud, as excessive quantities may cause bud burn. This 
baiting should be done at intervals of 7 to 14 days, according to tlie necessity. 

If late foliage treatment after topping is required, it would be wise to use 
a non-poisonous contact spray such as clensel, katakilla, or pyseet. (densel, 1 part 
to 25 parts w-ater; katakilla, 1 carton to 2 V 2 gallons water; t)ysect, 1 part to 100 
parts water. 

For leaf eating caterpillars, such as the Green Potato Looper {Plusia argen- 
tifera) and other cut-worms, the treatments as advised for the (’limbing (bit-worm 
will proxe effective. 



Life stages of the Green Looper caterpilla {Plusia Argentifera) , 

U.S. Dept. Agr. 

THE COMMON CrT-WOKM {AGHOTIS MVSDA). 

( )v{\Qx~~Lepidoptera . Family — A octnidae. 

The moth is a typical noctuid or night-flying form. Colour — Forewings pale 
brown, mottled with darker brown and grey. The hind pair very light fawn, wdth 
darker shadings towards the outer edges and bordered with a fringe of fine light 
hairs. 

The eggfi are small, white objects laid sometimes singly or in clusters on to 
foliage or on the soil at base of plant attacked. They hatch in 6 to 8 days. 
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Larva or caterpillar. — Thick, fleshy, and touj^li. Colour, raiioing: from sandy 
brown to murky green, and sometimes showing faint lines along the hack and sides. 
Body almost hairless. When touched, these caterpillars curl up and feign death. 

Pupa . — Pale brown, with small si)ine at ])Osterior end. Generally found at 
base ot })lant, usually, but not always, enclosed in small cocoon covered with par- 
ticles of soil. There are several generations in a year, the most damaging being 
October, November, and Lecember. 



(':)rnrii()ji (hit Worm (Agrotift nmurhi). 

(Icpictiiig larvae, ])uj)a, and fuliilt. 

The cater()illars come from the ground at night and feed upon the foliage, 
or cut the young plants off at the ground level. Upon the advant of daylight, they 
leave the plants and r(‘turn to the soil at the base, and there remain concealed all 
<lay. 

Jf the ground to be jilanted is suspected of harbouring these cut-worms, it 
should be thoroughly baited before plants are set out. This treatment to be re- 
peated after })lanting ami whenever cut-worms are found in the crop. Ground bait- 
ing should only lie a))plied to the species of cut-worms wliicdi return to the soil 
after feeding. 


Poison liaii . — Hran lb lbs., Paris green or arsenate of soda 1 lb, molasses or 
trea('l(‘ 3 lbs., water to make to a crumbling mash. In pre|>aring this bait, mix the 
bran and poison ])Owder together diw. Dissolve the molasses or treacl(‘ in suffi- 
cient water to make liiiuid, and wet the bran and poison until of the consistency 
of a crumbling mash. 

Scatter this bait along the I'ows or around the plant to ho protected, seeing 
that it is not placed immediately against the stein. To be most effective the bait 
ishould be spread as late in thei evening as possible, so that it will be moist and 
tempting when the cater])illars come out at night. 

Sodium fluoride used at the rate of 1 lb. to 30 lbs. of liran is nii effective 

bait. 


In Queensland the following bait is advised: — Bran 12 lbs., pollard 12 lbs., 
Paris green 1 lb., molasses 1 quart, water 2 gallons. This is somewhat stronger 
than generally recommended, and might be apj)li(Hl in the case of gross infesta- 
tion by cut-wonns. The quantity of bait used per acre ranges from 10 to 20 lbs. 
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If caterpillars are invading a crop from outside sources, they can be success- 
fully prevented from so doing by the ploughing of a sharp well cut trench. The 
furrow should be ploughed or cut with the sharp edge opposed to the caterpillars 
advancing on the crop. They fall into the trench, and are unable to climb the 
steep oj^posing side. They travel along the bottom of the furrow, and if poison 
bait is placed therein, }>artake of same to their undoing. 


TIffi POTATO MOTH OR TOBACCO LEAF MINER ANT) STEM BORER 
( PBTHOTIIMA EA OPEliCVLELLA ) . 

0 rder — Lepidoptera. Fa mi ly — (ielech Udae. 

This, if not the most destructive of the moth pests, is certainly one of the 
most difficult to control. 

Life cycle. Hie cgys . — The eggs are tiny white, oval bodies witli a pearl -like 
lustre, about half the size of a small pin’s head. They are laid in batches upon the 
foliage or stems of the plants and hatch in from 4 to (i day.s (October to May). 



Arrow indicates eggs on leaf. 

(Original.) 


Larva or caterpillar . — The young caterpillar on hatching is about iV inch long, 
light yelloAvish, almost transparent body and black head. When full grown is 
from y 2 inch to % inch long, varying from dirty white to duH gi’een and some- 
times to a decided pinkish or flesh colour. The duration of this stage is 17 to 22 
days (summer). The young caterpillar on hatching, at once seeks a suitable point 
of entrance into a leaf or stem. In the case of the leaf, it cuts its way into and 
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between the epidermal layers or skins. There it feeds, eating; out the green or 
chlorophyll matter. If the stem is attacked, the larva seems to prefer entraiiee at 
a node or base of a leaf or Kside shoot. 

The pupa . — About three-eighths of an inch long, colour varying from light to 
dark brown, enveloped in a dirty white silken cocoon, covered with bits of dirt, 
excrement, or other refuse. 

Pupation period 11 to 14 days (summer ). 

Moth, measures little more than Vi inch from wing ti]) to wing tip. 

The anterior or front pair of wings are grey and slightly speckled with darker 
markings, and in certain lights exhibit a distinct metallic sheen. The posterior or 
hind pair are of a uniform light grey and fringed wth remarkably fine hairs. 



Potato Moth or Tobacco Leaf Miner and Stem Borer {Phthorimnea opcrcuicHa) 

(^original) . 


The moths are night flying, and live for 11 to 20 days (summer), and lay 
from 80 to 120 eggs each. There are at least four generations of this insect during 
the summer months. 

The conditions which favour this moth are dry waiin weather, the pest reacli- 
ing its maximum in late autumn. 

Character of mjury . — The larvae mine the leaves and bore into the stems. 
The presence of the caterpillars in the leaves is revealed by the parchment-like 
patches due to the caterpillar having eaten out all the green matter. 

If the stem is attacked a swelling is often produced, further, the i)lant wilts 
from above the point where the larva is working. 

Upon cutting open the stem, the small caterpillar is found to have hollowed 
it out and rendered the plant liable to snap off at the point of injury. 
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Typical injury caused to leaves by the larvae of the Potato Moth. Note 
parchment-like patches. 

(Original.) 

and tomato tops^ and cull tubers. Never store potatoes in the vicinity of a tobacco 
crop. Land to be planted to tobacco must be well worked and freed of all 
growth, for as long a period as possible before planting. 

The i)lants found to carry and harbour this pest locally are the following; — 
Potato, tomato. Cape goosebeny, egg plant, nightshade, and apple of sodom. 
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Treatment . — The study of this insect has revealed a weakness that can be 
taken advantage of. The caterpillar does not pass the whole of its life in the one 
leaf or tunnel, but has a habit of wandering at different stages of its growth from 
one part of the plant to another, re-entering at any point it may determine. A 
knowledge of this migatory habit is valuable, and should be made use of. To this 
end it is advised to use the wet or dry sprays as applied to the Climbing Cut-worm. 
If the plants are kept coated with the poison the young caterpillars in eating about 
here and there before entering or re-entering a leaf or stem, consume suflicient of 
the poison to cause their death. Once they have gained entrance to the leaf or 
stem they are safe from all treatments until such time as they de('ide to come out 
and seek a fresh entrance. 

If plants are obser\^ed to be wilting, an examination of same will I'eveal 
whether the wilt is due to the presence of the potato moth larva in th(* stem, or 
other cause. 



Dinirrain illustrating life cvcle of Potato 
Moth. 

(Original.) 


If due to this pest, cut back plant to a sound bud, below the point of attack, 
and destroy the I’emoved infested portion by burning. This cutting back will cause 
delay in maturing the leaf, and will induce considerable suckering. Remove all 
suckers, other than the bud to which tlie plant has been cut back. This appears 
to be the only hope om^e the Avilt stage has been reached. 

In moving about amongst the plants, any transparent patches observed should 
be pressed between the fingers, thus destroying the caterpillar within. All old or 
useless plants to be destroyed, and tlie land left clean. 

Knowing, as we do, that this pest becomes progressively worse, as the dry 
summer continues, it is a good plan to plant the tobacco crop as early as [);)ssihle 
in the spring, thus bringing it to maturity before this leaf miner has become 
numerous. 
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GREEN TOMATO AND BEAN EVG-NEZAEA VIEIDULA (LINN.). 

Order—J? emiptera. Family — Pentatomidae, 

This bug first came into prominence in this State in the year 1920. It wm 
described by Linnaeus in Europe, as far back as the year 1758. It is recorded from 
Europe, Asia, Africa, North America, India, and Australia. 

Since 1920, as predicted, it has spread to many parts of the State and has now 
become one of our major summer insect peists. It lias a large number of host 
plants and fruits upon which it feeds, showing a strong preference for tomatoes 
and Frenrdi beans, hence the name we have given to it. 

Life history . — There are three stages in the life history of this bug, namely, 
the egg, nymph and imago or adult. 

The eggs are white and are deposited in clusters of various numbers up to 100, 
side by side, usually upon foliage. 



Typical egg mass of Bug. Enlarged (original). 


The average period of incubation or hatching of the eggs is 8-10 days, accord- 
ing to temperature. 

The young emerging bugs push off the cap of the eggs and appear as a dense 
cluster for several hours. After the fir^t moult they scatter about over the plant. 

The nymph or young bug on emergence is dark reddish coloured with a dis- 
tinct blotch on the centre of the thorax. After the second moult, it appears almost 
black with varying brownish spots on the outer margin of the thorax and the 
jibdomen covered with rows of white spots. Varying patterns are exhibited after 
each of the moults. After the fourth moult, the bug comes forth with definite wing 
pads, antennae 4 jointed, green, shading to brown at tip; thorax pale green with 
scattered black spots, abdomen in the main pale green with central portion red, 
surrounded with wdiite markings, the lateral margin of the abdomen and outer 
margin of thorax pale red. After the fifth and final instar or moult, the full adult 
winged insect appears as a foliage green-coloured bug. These stages take from 
6-9 weeks. 
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The adult wiiif^ed imafj:o is oblong oval in form, about p inch long. Dark 
f^reeri above, paler green below. There is a total di.ssimilarity in colour and mark- 
ii.gs between the pre-winged and winged stages of this bug. This great variation 



Adult or Imago stage. 
Enlarged 3 times. 
(Original.) 
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Nature of injury . — tliis bug is termed a Haustellate insert, or, in common par- 
lance, a sap sucker. The rostrum or beak is inserted into the sap cells and their 
contents sucked out. The doing of this not only injures the leaf tissue, rendering 
it dry and discoloured, but the effect of these myriads of sucking insects upon a 
plant during hot dry weather causes same to w-ilt and flag. It is difficult under our 
di*y summer conditions to maintain a broad-leaved plant like the tobacco against 
the natural loss of moisture, due to transpiration. If, therefore, this natural loss 
of moisture through the leaves is greatly intensified by the sucking of these in- 
sects, it naturally follows that the plant will flag and dry up. 

This pest has been observed in the seed beds, but as a general tobacco pest it 
has yet to prove itself. 

Being so partial, we have proved it to be, to potatoes and tomatoes, it is 
more than likely that it will turn its attention to the tobacco plant. 

Treatment, I — Knowing that the eggs of this bug are laid in clusters on the 
foliage of the plant attacked, much good can be accomplished by })icking off these 
egg masses and destroying them. 

The habit of the young bugs when first emerged and up to the first moult, is to 
five and feed gregariously so that they will alwmys be found in clusters near the eggs 
from winch they have hatched. They are more readily destroyed whilst in the pre- 
winged stage; therefore, every effort should be made to destroy them whilst they 
are sensitive to contact sprays. Once tlie adult winged stiige is reached, it is a 
most difficult pest to destroy. 

The bug is purely a sap sucker. It is, therefore, useless to apply poison dusts 
and sprays as for caterpillars. The only w^ay a plant bug can be destroyed is by 
fumigation or contact spray. In general, fumigation is out of the question, owing 
to the cost of materials. 

In the use of contact sprays, it is veiy important to see that the pump used 
has sufficient power behind it to ensure that the spray is forced into the breathing 
ispiracles. As iireviously mentioned, the mere wetting of the bugs with the spray- 
ing material i.s not sufficient. 

To meet the difficulty occasioned by the presenc(? of this pest, the grower must 
provide a suitabh^ spraying outfit. Whatever style of pump is used, it should be 
fitted with 3 or 4 feet of extension pipe, a curved elbow, and a good nozzle. 

The following sprays can be used w'ith good effect: — 

Phenyle 1 quart, wasliing soda 3 lbs., soap 2 lbs., water 40 gallons. Shred 
the soap and dissolve by boiling in 2 gallons water, add the other ingredients, and 
break down to the required strength by the addition of the balance of water. 

Another useful formula is the following: — Soft soap 4 lbs., turpentine V/2 
pints, water 20 gallons. Dissolve the soaj) in 4 gallons of boiling winter, remove 
from fire and allow to cool off, but not get cold. Add the turps, stirring thoroughly 
and make up to 20 gallons with water. 

Carbolic Lifebuoy Soap spray. — 1 cake of this soap to the gallon of water. 
Shred the soa}), and dissolve by boiling. Apply w^arm. 

Concentrated clonsel, a proprietary^ spray, used at a strength of 1 part to 60 
parts water is effective, especially against the pre-winged stages. 

Pysect, a ready to use pyrethrum spray, at 1 part to 100 parts water is also 
good. 

Katakilla })roprietary spray, at a strengfli of 1 carton or packet to 2^2 
Ions of water, will destroy the bugs. 

All these sprays are non-poisonous. Never ai)ply to foliage during very^ hot 
weather, or when rain is about to fall. 

Do not use the phenyle or carbolic sprays just before picking, as they may 
impart an objectionable odour and flavour. 
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RUTHERGLEN BUG (NYSIUS VINJTOR). 

Order — IJ emiptera. Family — Lygaeidav. 

This bug, like the Green Tomato Bug, is a sa})-suekiiig' inseet. The adult is 
small, and of a light greyish brown colour, about l/i) inch in body length, and 
slightly under % inch from wing tip to wing tip. The wings are silvery grey, 
semi-transparent, and traversed by a few dark lines. 

The eggs are elongate, slightly curved, white, and laid in clusters upon cer- 
tain Aveeds or cultivated plants. They hatch in from (i to 10 days. The nymphal 
or pre-winged stages oJ! which there five, occupy about 24 days. The bugs ar’c then 
full grown, having taken 34 days from egg to adult. 



Kuthcrgh'ii Bug {Kysius vinHor). 
N.S.W. ^Llournal of Agriculture.’' 


During tin* pie-wiiigcd stages tin* bugs a]<‘ st)me\vhal s('all(‘r(vl. Wiien adult 
they mass together. Tin* females cannot lay until 10 days after reaching the adult 
stage. From 300 to 400 eggs may be laid. Th(‘ damage is eau'(‘d by the concen- 
trated hord(‘s which atta(‘k a ('rof>, 

Pre.vcntirr m'easHres.-~(*\)\\\[)W{v farm sanitation must hi* practised, which 
m€*ans the keeping down of all w(‘eds and rubbish. All liea Hands and fem^e align- 
ments, so often used as rubl)ish dumi s, must be kej)! free of all rank growth and 
rubbish. 

Treatment. — Kee|) a sharp lookout for the first signs of the ])est, and when 
found take immediate action. 

Generally st)eaking, the same sprays as advised agaiint tin* Green Tomato 
Bug will suffice. 

Black Leaf 40, 1 pint, soap 3 lbs., water 70 gallons is effective. 

A proprietai*y spray, known as Benzole Emulsion, used at the rate of 1 lb. 
to 5 gallons water, gives good results. 

A home-made preparation: Sunlight soa]) 8 ozs., turpentine 8 tablespoontuls, 
water 4 gallons. Shred tlm socap and dissolve by boiling in 2 gallons of water. 
Remove from fire and allow to cool off, but not thicken, and stir in the turpentine. 
Make up to four gallons by the addition of a further 2 gallons (,f hot water. Apply 
hot. 
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Another good home-made spray is tobacco stems or dust 2 lbs., soap % ft* 
Place the tobacco and soap in 1 gallon of water and boil lightly for 1 hour, strain 
off, and make up to 6 gallons with cold water. 

Dusting with Cyanogas Dust A 1 part, sulphur 2 parts, gives excellent re- 
sults. This is, however, somewhat expensive. 

Apply with dust gun as soon as foliage is dry, and when little or no wind is 
blowing. Keep to windward when using and inhale as little as possible, as it is a 
deadly poison. After giving off the hydrocyanic gas, the residual dust left on the 
foliage is (piito harmless. Like all other dusts, it must be thoroughly applied. 
Do not apply to moist foliage. 

Trapping methocL — Make shelters or congregating places for the bugs by 
piling heaps of rubbish here and there between the rows of plants. The bugs will 
congregate under these heaps, and may there be destroyed by spraying or the 
application of boiling water. These bugs must be dealt with in the heaps before 
the sun has warmed them up. 

Tarred screens or canvas, srpread under the plants and the plants shaken, will 
cause the bugs to fall on to the srrecn w'here they will be held captive. 

If outside areas are infested, a burning over will destroy myriads of the bugs. 

Smudge or smoke tires are sometimes us(*d against this bug as a means of 
driving a winged swarm out of a crop. 


THE VEGETABLE WEEVIL {LISTKODEHES PRAEMOllSA). 

Order — Coleoptera, Fain i ly — Cu rcuUonklae . 

This pest has been found both in the seed beds and amongst the field4 crops. 
Up to date it has not |)roved to be a serious trouble. Knowing how widespread 
it is and what numerous host plants it lias, including potatoivs and tomalot*s, it 
possesses dangerous jiossibiiities as a tobacco pest. 

This destructive beetle belongs to a small gi’iHii) of weevils which damage 
[dants feeding upon same in loth its larval and adult stages. It is nocturnal, or 
night feeding. 

Th(? grubs are legless and live in the soil, coming to the surface to feed at 
night. This stage occupies from 12 to 14 weeks. 

When full grown the grub burrows into the soil from li to 2 inches, forms an 
carthern cell, and therein pupates. This period under cage incubation lasted 17 to 
21 days. 

The imago, or adult — this is a typical weevil wdth short stout beak, bearing 
the usual elbowed antennae, clubbed at the tip. The general colour is light brown 
with the sides of the wing covers light fawn. The weevil has a corrugated ap- 
pearance when looked at with a lens. Tw© oblique patches, consisting of light 
grey scales, forming somewhat of an inconspicuous V-shaped mark, are to be seen 
at the posterior ends of the elytra. Just below these marks are a pair of processes 
giving a pointed or spined appearance. The legs and undersides of the body, are 
dark red. When handled it feigns death. Flight wings are present under the 
olytre, but so far we have not witnessed any flight. 

Nature of damage , — The grubs feed ui>on the undersides of the leaves, the 
adults feed generally upon the foliage which they cut into holes. They are mandi- 
bill ate or biting insects. 

Prevent ion , land free of clovers, cape weed, and other weeds whieh 
readily harbour this weevil. Fallow is a certain method of ridding the land of 
this pest 
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Treatment . — Poison bait. The same as is used for cut-worms. This bait is 
distributed around the plants to be protected, as late in the day as possible. 

Spraying or dusting with arsenate of lead was also found to be effective. 
Paste arsenate of lead 1 lb,, water 10 gallons, or powder arsenate* of lead lb. 



Vegetabl* W(*evil. 
ljistr()d(*res obli(|Ufi (Oyll). 

Dorsal or Fiaok Viovv. 

X () orininal.) 


If using dust poison, apidy e(jual parts powdered arsenate of lead and slaked 

lime. 

* 

Should this weevil appear in the seed beds, do not apply the Paris green bait. 
Spray with paste arsenate of lead, using 1 lb. to 16 gallons water, or dust with 
the following: — Pollard 25 lbs., powdered arsenate of lead 1 lb. 


LOCUSTS OR GRASS HOPPERS. 

The common locut or grass-hopper is the species known as Chortoicetes ter- 
minifera. Order— O rthoptera. Family — Acridiidae. 

These insects breed in the surrounding undisturbed lands. The eggs are laid 
in the soil. These hatch out in August-September. The prewinged stage covers a 
period of 6-8 weeks. Owing to irregular laying, the issue of hoppers occurs in 
vhat might be termed relays. 
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The adult or ivinged form . — The colour of the fore or front wings is light 
brown, mottled and splashed with darker brown and clouded at the tips. Hind 
wings transparent and clouded at the apex. 

The general colour of the insect is amber brown, legs marked with spots or 
bands of chocolate broWn. The body length from head to tip of folded wings 
about li inches. They are provided with strong wings and are capable of consid- 
<t*rable flight . 



Adult Plague J-rOcust (Chorloicctes tcrminifera). 

(Original.) 


Control . — This otfers many difiiculties. The chief of these are the breeding 
grounds, roadsides, waste unoccupied, poor bare lands, etc. Here the eggs are 
deposited and hatch out unmolested, later migrating as the natural herbage dries 
up, into the surroimding crops. Every effort should be made to cope with the pest 
whilst in the hopper stage. 

Burning over useless infested areas will destroy great numbers of the hoi)pers. 

As non-poisonous sprays for the destruction of hoppers, the following sprays 
were found effective: — I^urford’s household Carbolic soap 2J ozs. to the gallon of 
water and Sunlight soap 2 ozs. to the gallon. Apply hot. Most effective in the 
early morning when the hoppers are sluggish. Katakilla 1 carton to 2 gallons 
water may be used as a contact spray. 

Spraying with arsenate of soda 1 lb., molasses 4 lbs., water 12 gallons, was 
very fatal to the pre winged stages. This spray can only be applied to the weeds 
and grass or directly on to the bodies of the hoppers. It must on no account be 
brought into contact with the growing crop, at is will burn the foliage. 
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Poison halting . — Arsenate of soda or Paris green 1 lb., bran 30 lbs., molasses 
or treacle 4 lbs. Mix to a crumbling mash and distribute amongst the grasshoppers 
in the early morning. Having fasted all night, they readily take the bait which 
kills them. All baiting or spraying for the grasshoppers should be done in the 
early morning. 



Typical ring of males as s(‘en anuiiul egg laying female. 

(Original. ) 

If preferred, sodium fluoride may be substituted as the ])ois()?i medium in the 
bait, using 1 lb. to the 30 lbs. of bran. 


. THE RED-LEGGRl) EARTH MITE {HALOT) DEUS EKST JWCTOR) . 

Order — A carinaK 

Mites are not true insects, but as some species cause damage to ])lants and 
uuirnals, they are included in Agricultural Entomology. 

The above mite now constitutes one of our most serious winter [dantl pests. 
Its damage to tobacco is confined, in the main, to the young seedling stage and for 
a period after planting out. Once the plant begins to make rapid growth and get 
away from the soil surface, the mite does not eause serious trouble. 
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lAfe history . — The mite makes its appearance about the first week in May, 
following the advent of the winter rains. These young mites have hatched from 
aestivating or over-summering eggs. These eggs were laid in the late •spring as the 
pastures dried up. They resist the dryness and heat of the summer, hatching out 
in the autumn. 

The eggs are oval smooth bodies, reddish orange colour, attached to objects, 
«nder clods of earth, or as in the winter laid on to the foliage of the plant. The 
winter eggs hatch in from 8-10 days. 



Fig. 1. (Original.) 

Eggs of mite on leaf surface, greatly magnified. 


The larval stage - -The newly hatched mites are six-legged. Within seven days 
♦hey go through a moult, easting their skin and appearing with eight legs. 

The nymphal During this period several moults take place, until the 

adult stage is readied. This period occupies 25-30 days. 

Imago or adult . — Size l/25th inch. Colour— mouth parts arid legs bright red, 
body dense velvety blue-black. The mite is soft-bodied and very delicate. Tbc 
iDOutb parts are formed for rasping rather than for piercing. The life of thd 
adult is 30-35 days. 
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Fig. 2. (Original.) Fig 4. (Original.) 

Adult female, dorsal view, Adult ir.ule, muguilied hy 20. 

magnified by 20. 



Fig. 5. (Original.) 

Adult female, ventral view, Fig. 3. (Original.) 

allowing eggs in body, magni- Adult female, ventral view, 

fled by 20. magnified by 20. 







540 JOURNAL OF AGRICULTURE, W*A._ [Deo. 1931. 

This |>€st attacks many kinds of plants, showing a preference for clovers and 
other legumes. Cape weed is also a common host plant. Potatoes are seriously 
attacked and tobacco iri the young growing stages. 

Treatmeitt . — ^Keep down all weeds and rubbish. Place land to be used as seed 
beds under clean fallow. Plough land to be planted deeply. Dip all seedling 
plants in a solution of black leaf 40 and soap before planting out. 1 teaspoonful 
black leaf 40, 1 oz. soap, 1 gallon water. 

For a general spray for seed beds and young plants, black leaf 40 1 Ib., soap 
3 lbs., water 70 gallons, is effective. 



Fig. 


(Origiiiiil.) 

Leaf of ])lant showing typical injury ('anscd by mite. 


Kerosene emulsion. — Kerosene 2 gallons, soap 1 lb., naphthaline i oz. Uis- 
solve the naphthaline in the kerosene. Shred and boil the soap in 1 gallon of 
water. When boiling, remove to another vessel, add kero-naphthaline and churn 
violently for several minutes until an emulsion is formed. This, upon cooling, will 
form a stock solution. When using, add 1 part of stock to 8 parts water. 

Phenyle 1 part to 80 parts of water is a cheap and effective spray. This must 
not, because of its chea])nesKS, be ap])lied per medium of a watering can, a spray 
pump being necessary and only suOicient spray used, to contact with the mites. To 
saturate the .seed bed with the phenyle solution is injurious to the young plants. 

Dusting the seed beds with flaked naphthaline is a good repel lant. This sub- 
stance i.s insoluble in water and will not injure the plants. 

Clerisel 1 part to 60 parts water will kill the mite. 

Katakilla will do likewise, using 1 packet to 3 gallons water. 

Pysect, 1 part to 100 parts water is good. 
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Dusting with powder containing not more than a 3 per cent carbolic content 
is effective. Formula — 1 lb. of 15 per cent, carbolic powder, mixed with 4 lbs. 
lime, tobacco dust or other inert carrier. 

A good dusting powder is made as follows: — Half a kerosene tin of tobacco 
dust, half a kerosene tin of lime, i pint kerosene. Add the kerosene overnight and 
allow to permeate the mixture. 

A band of creosote plac^ed around a seed bed will prevent tlie mites from 
migrating into the young seedlings from outside sources. 

THRTPS. 

Several species of tliese insects are found upon tobacco foliage. They feed by 
rasping and sucking, for which purpose the mouth parts are formed. 

Thrips respond readily to treatment when they can be reached by a spray. 

Watch for any outbi'<‘ak of this pest and spray with the black leal* dO and 
soap mixture or any of tlie other contact s])rays mentioned in this article. 


SHEEP FEEDING EXPERIMENT. 

MURE8K AGRKMILTlJtAL COLLKOhL 
J. TL Riciins, R.Sc.Ag. (Hons.). 

INTRODUCTION. 

As reported elsewliere, (1) in the summer and autumn ot* 1930 an experiment 
in the feeding of sheep for maintenance was carried out at the j\Iuresk Agricultural 
College. The results obtained in this experiment seemed to be of sufticient interest 
to justify the carrying out of further investigations along the same lines; a<'(‘ord- 
ingdy, in 1931, a further experiment of similar type was undeilaken. 

METHOD. 

The site of the expej'iuumtal jiaddocksi was the same as in tin* ])revious experi- 
ment, and again lots of 20 sheep each Avere used, merino Avethers being chosen 
for the experiment. The flock available to chooisi^ from consisted of one hundred 
and forty North-West and Murchison bred sheep, and Avere a fairly even line. They 
ranged in age from six-tootli upAvards, but all had sound mouths, and were in fair 
condition. Although station bred, they had been de])astured in the Avon Valley 
for about 12 months prior to the) comiueiicemeut of th(‘ experiment, and Av^ere ap- 
parently thoroughly acclimatised, and (piite riuiei. 

As in the previous experiment, each sheep wUvS numbered and weighed indi- 
vidually once a Aveek (ex(‘ept Avhen prevented by rain), and a careful record kept 
of all weights. 

The experiment commenced on 25th February, and Avas conlinned for a period 
of just over 18 weeks until the 4th July — AVhen green feed Avas becoming plentiful 
once more. 


RATIONS. 

Wheaten straAV was again supplied in liberal (puintities in an attempt to stimu- 
late stubble conditions, and again farm gi-own feeds Avere used. As, in 1930, 
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wheaten chaff aiid silage, when fed aJone, were found to he quite unsatisfactory, 
they were excluded from this experiment. Instead, two other rations w'ere tried 
out, viz., oaten liay, cut fairly green, and wheat grain mixed with silage. 

The rations, which were intended to be approximately equal in starch equiv- 
alent, are given in Table I. 


Table I. 


nation Fed 'per Head. 



25-2-31 to 13-4-31. 

14-4-31 to 4-7-31. 

. 

Lot No, 

Oats. 

Wheat. 

Hay. 

Silage. 

Oats. 

Wheat. 

Hay. 

Silage, 

1 



I}lb8. 




IJlbs. 


2 

iih. 



... 

iib. 


... 


3 

ill). 

... 


l^lbs. 

lib. 



2/„ibs. 

4 

fib. 



sih. 

l(^lb. 



."jilb. 

•5 

lib. 


11 lbs. 

! 


jib. 

1 


IJlbs. 


It will be noted that the ration was changed on 14th April, 19.31. This altera- 
tion was made! owing to the fact that all lots were losing weight steadily and fairly 
rapidly. All rations were, therefore, increased a{)prolxiTnately by half as much, 
.again. 

The oats, wheat, hay and silage were all produced on the college farm. The 
oats were feed oatsi, rather thin, a.nd containing a somewhat high percentage of 
w'eed seeds. The wheat was of fair average quality. The oaten hay was from a 
crop of Algerian cut shortly after flowering in 1930, and wa^s a fair sample. The 
fsilage was made in 1930 from a crop of oats and peas, and was n good sample of 
acid brown silage, light brown in colour. 

In Table II. are given the analyses of the various feeds, as determined by the 
*Go\ (*i nment Analyst from representative siamples. 

Table II. 


Analyffefi of Feeds. 



Oats. 

Wheat. 

Hay. 

Silage , 

Moisture 

9 • or > 

9-71 

9-38 

68-90 

Ash 

;f8o 

1-58 

5-13 

1-69 

•Crude Protein 

r )- 9i 

7-74 

4-42 

2-88 

Ether Extract 

4*98 

1-24 

1-90 

0-80 

Fibre 

14-46 , 

2-75 

25-97 

• 912 

N. Free Extractives ... ... ... 

61-80 

76-98 

53 14 

16 - 5.5 


100 00 

100-00 

100-00 

100-00 


None of the rations were rejected by the sheep, except in the case of Lot 1, 
in which the hay was fed long and some of the thicker stems were not eaten; it 
was, however, impos.sible to ascertain the exact quantities. 

Besults , — The average weights of each lot at the beginning, and at each sue- 
<5essive weighing period, are given in Table III. 
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Table III. 


Mean WeijfM o/ S?ieep in each Lot at meeessive Weighing^. 


Lot No, 

25-2-31. 

2-3-31 . 

9-3-31. 

16-3-31. 

23-3-31. 

30-3-31. 

14-4-31. 

20-4-31. 

27-4-31. 

1 ... 

08-68 

90-98 

90-73 

89-73 

90-03 

87-33 

85 23 

86-10 

85-28 

2 

04-23 

92-80 

92-38 

91 - 28 

91-18 

89-58 

85-25 

86-35 

84-58 

3 

94-00 

tW-43 

96-53 

93-78 

93-75 

91 • 73 

88-40 

89-88 

89-10 

4 

94-48 

96-70 

95-68 

93-35 

93-23 

92-95 

87-95 

89-15 

87-48 

5 

96-18 

94-03 

91-13 

91 - 95 

90-90 

90-85 

86-68 

88-08 

87-83 

Lot No. 

6-5-31. 

1 1 

18-.5-31. 

1 25-5-31. 

1 (1-31. 

1 8-6-31. 

10-6-31. 

1 1 

15-6-31. I 

22 -6- 31. 1 

4 7-31. 

1 

84-90 

82-80 

81-15 

82 -.33 

1 80-78 


80-33 

80-90 

79 .58 

2 

87-30 

84 - 30 

84-95 

84-13 

1 83-20 


82-73 

82-8;; 

82-00 

3 

89-10 

' . 88 -O.*) 

88-90 

89-43 

89-53 


89-20 

■ 88 • .38 

88-38 

4 

88-88 

86-78 

88-45 

86-50 


87-20 

86-83 

87-93 

80-30 

.'i 

88-13 

87-13 

88-18 

88-90 


88-45 j 

88-00 

89 - 03 

1 

88-63 


In Table IV. are sliovvn the mean |K‘reentage variations of eaeli lot, at succes- 
sive weighings, from the initial mean weights. 


Table IV. 


Vai‘iatl'>n!< from InUial Mean Wcvfhtn. 


hot No. 

2-3-31. 

9-3-31. 

16-3-31. 

23-;l-3l. 

.30-3-31. 

14-4-31. 

20-4 31. 

27-4-31. j 

6-5-31. 


—2-70 

- 2 • 95 

— 3-95 

- 3 -65 

-6-35 

-■ 8-4.5 

7 -.58 

—8-40 

- 8-78 

2 ... 

— 1 43 

— 1-85 I 

i - 2-95 

- 3-05 

-4-65 ; 

I —-8-98 

-■7-88 

1 —9-65 ! 

6-93. 

3 

4-2-43 

4-2-53 

0-22 

0-25 

■2-27 1 

1 5 ■ 60 

417 j 

- 4 • 90 1 

4 90 

■1 

4-2-22 

4-1-20 1 

1-13 i 

-1-25 1 

-1-53 1 

(v 53 

5-33 

— 7-00 1 

5-60 



-115 

i 

-4-05 1 

j 


— 4-33 

1 - -8-50 

1 

- 7-10 

-7-35 i 

- 7 -05 


Lot No. 

18-5-31. 

2.5-.5— 31 . 

1 6 31. 

8 6 31. 

10-6 31. 

15 31. 

22-6-31. 

4 -7 31. 


—10-88 

- 12 .53 

— 11 35 

—12 90 


-13-35 

-12-78 

14 10 

2 

—9 • 93 

• 9-28 

- 10 10 

— 11-03 


- 1 1 - 50 

- 1 1 - 43 

12-23 

3 ... ... 

- 5 -35 

- 5 10 

—4 57 

-4 47 


4-80 

-5 • 62 

.5-62 

4 ... , . , 

- 7 -70 

6 03 

— 7 98 


7-28 

7-6.5 

-6-55 

- 8- 18 

5 ... 

-8 -05 

i 

j 7 ■ 00 

-6 28 


6-73 

6 • 28 

6-15 

— 6 ■ .55 


Table V. 

Percentage Variation from Initial Mea t Weightfi. 


Lot No. 

2-3-31 . 

9-3-31 . 

16-3-31. 

23 3-31. 

ilO-3-31. 

14 4 31. 

•20-4-31. 

27 4-31. 

«)-5 31. 

1 

— 2-88 

—3-1.5 

—4-22 

—3 90 

—6-78 

—9-02 

—8-09 

-8-97 

—9 - 38 

2 

— 1 • 52 

—1-97 

—3-14 

—3 25 

—4-95 

—9-54 

—8-37 1 

—10-25 

-7-36 

3 : 

-f2-59 

+ 2-70 

—0-23 

—0 27 

—2-40 

—5 • 94 

—4 42 

—5-20 

— 5 20 

4 

4-2-35 

+ 1-27 

—1-19 

—1 32 1 

—1-62 

—6 01 

—5-64 

—7-41 

-5 ■ 93 

5 

—1-21 

—4 26 

—3-40 

--4 -50 ! 

— 4-55 

—8-93 

-7-46 

— 7 ■ 72 

- 7-40 


Lot No. 

8 -5 31. 

25 5 31. 

16 31. 

8 6 31. 

10 6 31. 

15 6 31. 

22 6 31 

4 7 31. 

1 

— 11-62 

—13-38 

—12-12 

-13 77 


—14-25 

— 13 -64 

—15 05 

2 

—10-54 

—9-85 

—10 72 

—11-71 


—12 21 

—12-14 

—12-99 

3 

—5-68 

—5-41 

—4-85 

—4-74 


—5-09 

—5-96 

—5-97 

4 ... 

*~8 15 

—6-38 

—8-44 


-’-7 -70 

—8-09 

—6-98 

-8-65 

5 ... 

—8-45 

—7-35 

1 

—6-59 


—7-06 

—6-50 

-6-45 

—6-88 
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Statistical Analysis , — In order to form an estimate of the significajiee of the 
differences between the various rations in their effect on live weight, it is neces- 
sary to treat the final results by statistical methods. Such an analysis shows that 
for odds of 20 to 1 against the difference being due to chance the significance dif- 
ference is 4.16. 

Reference to Table V. shows that the differences between Lot 1 and Lots 3, 4, 
and 5, and be)tween Lot 2 and lx)ts 3 and 5 are all considerably greater than this, 
and are therefore definitely significant. The diffeixjnce between Ix>ts 2 and 4, 
while slightly less than 4.1(5, shows odds of o>ver 10 to 1 against chance, so is prob- 
ably also significant. The otiier differences may all be due to chance. 

Table V. 


Differences between Means. 


Lot Nos. 

DifTcrence. 

Lot Nos. 

Difference. 

1 and 2 

2Mr> 

2 and 4 

4 075 

1 and 3 

9]0 

2 and .5 

6-285 

1 and 4 

(P22 

,3 and 4 ... ... ... j 

2-88 

1 and f) 

H-4.3 

.3 and 5 

0-67 

2 and ,3 

(»*9r>r> 

4 and 5 

2-21 


Observations . — An inspection of Table IV. brings out a number of i)oints: — 

(I.) There is a distiruT difference Indween Tiots 3 and 4 and Lots 1, 2, and 5 
in th(‘ first week. The only explanation of this whi(4i suggests itself is that the 
shee|) in pens 3 and 4 may have obtained s/oimewhat more nutriti\e value than did 
the others from 'th(> dry grass and herbage in the jams. As, however, this was not 
very extensive, and as 20 sheep had been held in eacli ]>en ])rior to the commence- 
nionl of the experiment, it a}»]>ears unlikoly that this could have produced the 
effect noP*d. 

(2.) Ai'ter the first W(‘ek tliere was a fairly consistent and rather rapid fall 
in weight in all lots. This led to the conclusion that, althougli unlimited wheaten 
straw was provided, all rations were inadeijuate to su|)])lement this, and on the 
14fh April they were all increaS(‘d by half. This altcuation had the desired effect 
of ai*r(‘sting the rapid general loss in condition. 

(3.) The rations appear to be divided into two fairly distinct groups - 

(a) Rations 1 and 2, the unmixed dry feeds. 

(b) Rations 3, 4, ami 5, the mixed feedji containing silage. 

It will be not (id that after the increase in the rations there was still a steady 
decrease in weight in T.ot 1 and to a less extent in Ijot 2, and this, in spite of the 
fact that Lot 1 W('rc r(\iecting ]>ai*t of tlunr ration. 

Discussion. — Keferern'c to the statistic^al analysis of the results will show that 
the difference between l.ot 1 and Lots 3, 4, and 5, and between Lot 2 and ,Lofs 
3 and o are definitely significant, while the difference between Lot 2 and Lot 4 is 
vei*y probably also significant. In the case of the other pairs of lots, the differ- 
eaces may be due to chance, and c'annot be regarded as of any significance. 
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As in the previous experiment (1), a study of the analyses of the feeds seems 
to supply an explanation of the Rouping noted above. Working' on the same as- 
sumptions as previously, the starch equivalent and nutritive ratio for each ration 
were calculated, and these figures are presented in Table VI. 

Table VI. 

Starch Equivalents and Nutritive Ratios. 


Lot No. 



1. 

Oaten HaJ^ 

2. 

Oats. 

3. 

Oats 4 Silage. 

4. 

Oats 4 Silage. 

5. 

Wheat -] Silage. 

S.E.— 

lat Period ... i 

•5«Ibs. 

•3111)8. 

•36118. 

•32:bs. 

•.381bs. 

2nd Period . . . 

•8411)8. 

• 461b8. 

•.')41b.s. 

•4811.8. 

1 •,'•>711 s. 

N.K 

16-2 

14-5 

1 

10-3 

11-8 

1 10-4 

1 


As before, it will be ?«en that there is no obvious connection betwecm starch 
equivalent and changes in live weight, but in the case of nutritive ratios, the corre- 
lation is most marked. It will be noted that the nutritive ratio of all rations is 
fairly wide, but if the rations are airanged in order from the narrowest to the 
widest, viz., 3, 5, 4, 2, 1, they are seen to stand in the same order as when arranged 
accordingly to losses in live weight. 

This marked relationship bears out the observation made in the 1930 experi- 
ment, that lack of protein is the limiting factor rendering some supplements un- 
satisfactory. 

It will be noted that oats alone in the 1931 experiment did not give nearly as 
good results as in 1930, but a comparison of the analyses aiil nutritive ratios of the 
two samples immediately makes this clear, the 1931 sample being considerably 
lower in protein and higher in fibre than was the case in UllO (see Table VII.). 

Table VII. 


Analyses and Nutritive Ratio of Oats. 


1 

1 1930. 

1931. 

Protein ... 

9-58 

5-91 

Fibre ! 

11 03 

14-46 

N.R 

8-8 

14*5 


One of the main lessons to be drawn from the experiments, therefore, would 
seem to be that a ration supplementary to dry feed should be fairly high in pro- 
tein. 

Costs , — Turning now to the important question of the cost of the various 
rations. As before, no reliable figures are available for Western Australian condi- 
tions, so figures are again taken from Turretfield, South Australia (2) for oats, 
wheat, and hay, and a figure calculated on a general average in the case of silage. 
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The figures taken as representing the average cost are as follows: — 

Oats, per bushed — 2s. 7d. 

Wheat, per bushel — 4s. lOd. 

Cereal hay, per ton — £2 19s. (id. 

Silage, per ton^ — 17s. 

The Turretfield figures may perhaps be eritieised as being unduly high, but 
it must be remembered that rent, interest on capital, and wages of manager and 
staff are all included in this figure. In my case, costs of production will vary from 
farm to farm, and it is impossible, therefore, to give an exact figure to fit all eases. 

From the above figures the cost per lot per day, and for the whole x>6riocl after 
the increase in rations, have been Cfnlcidated, and the results are presented in Tables 
VIII. and IX. 


Tablk VIII. 

Cost of Rations per Lot of Twenty Sheep per Day. 


Lot No. 

Oats. 

Wheat. 1 Hay. 

1 

Silage. 

Total. 


d. 

1 

d. i d. 

d. 

d. 

1 


11-95 


11-95 

2 

li-63 

1 1 


11-63 

3 1 

3- 10 

i 

4-92 

8-02 

4 

8-53 

... j ... ' 

1-64 

10-17 

') 


7-25 ... I 

f i ' 

3-28 

! 10-53 

j 


Taiu.k IX. 


Total Cost of Rations. J 4-4-31 to 1-7-31. 


1 

Jj()t 


(''ost. 

a s. d. 
4 1 8 

2 



3 19 () 

3 



2 14 10 

4 



3 9 6 

5 



3 11 11 


At the prices quoted it will be seen that the rations incorporating silage are 
the lowest in cost, while oats alone and oaten hay are the two dearest, the latter 
owing to the fact that it was fed in relatively greater quantity than the other 
nations. It is also worthy of note that the ration, including wheat, compares quite 
well with the rations containing oats. Taking live weights into consideration, it 
again definitely apj)ears that a mixture of silage and cereal grain is the most .suit- 
able supplement for maintenance of sheep on dry stubble. 

Wool . — At the close of the experiment all the sheep were examined by a com- 
petent woolclasser for any change in growth. 

In Lot 1 there was a definite fining off* of the fibre in several sheep; in Lot 
2 there was little change, while in Lots 3, 4, and 5 there was evidence of slightly 
more character in the wool. 

Health . — The health of all the experimental animals was good throughout. 
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SUMMARY AND CONCLUSIONS. 

1. Experiments were carried out in the suppJeiiientary feeding of sheep with 
five lots of twenty shei^j) each. The experiments commeneed on the 25th February, 
and covered a period of just over eiii^hteen weeks ending* on 4th fJuly. No sheep 
died during the experiment. 

2. The rations tested wer^i — oaten hay, fed long; oats; oats, plus silage, with 
a small amount of oats; oats plus silage, with a larger (piantity of oats and a pro- 
portionately smaller amount of silage; and wheat, plus silage. The amounts fed 
were calculated to be a})proximately e(jual in energy value, and were fed as a sup- 
plement to a basal ration of wheaten straw\ 

3. Of these five rations, oats, plus silage, with the smaller ])roportion of oats, 
and wheat, plus silage, gave the best results, followed clostdy by the other, oats, 
plus silage ration. Oats alone was not sf> good, wliile oaten ha\' was the worst of 
the five. 

4. As in the U)30 (‘X[)erimenl, it seems almost certain that the factor limit- 
ing the value of certain of tin* ratio»Js is the protein eontemt. This would explain 
the divergent result obtained with oats in the two years, the sani}>le used in 1931 
being much inferior in f|ualitv to and lower in ])rotein content than the 1930 sam])le. 

5. On the basis of the ])rices <|uoted, the two rations, including oats and sil- 
age, are the cheapest, while wheat, plus silage, is little iian'e expensive. Taking 
account of the results in both 1930 and 19.31, it seems sale to say (hat with silage 
of fair to good (luality, a mixture of silage Avith fair average (luality wheat or oats 
is a. satisfactory sujjplement . Oats, if of p4)or (|uality, may not be a good supple- 
ment if fed alone; l)ut oats (d' gocal (juality would be <|uite satisfactory. 

It will be seen, therefore, that in the case of the difi’erences betweem l.ot 1 and 
T.ots 3, 4, and 5, and i)etwe(‘n Lot 2 and Lots 3 and 5, the odds are more than 100 
to 1 against thse difft'treiKa's being due to chance. 

In the case of the other difference's, the odds against tlicir being due to ehance 
are all less than 20 to 1, so that they eanno»t he regarded as being definitely signi- 
ficant. For the difference between Lots 2 and 4, however, the odds are over 10 to 1, 
so that it is probably not due to chanee: 


REFERENCES. 

(1) Riches, J. H. — Jour. Dept. Ag., Wet^tern Australij; 8 (Second Series), 
279 (1931). 

(2) Perkins, A. J. — Jour. Dept. Ag., South Aust?alia, XXXIV. 481, 585, 593 
(1931). 

(3) Fisher, R. A. — Statistical Methods for Research Workers, London 
(1928). 


TESTING MILK FOR BUTTER FAT WITHOUT THE USE OF A 

CENTRIFUGE. 

By A. B. Adams, B.Se.Agr. 

A method of determining the percentage of butter fat in milk without the use 
of a centrifuge was reported by B. Singh, in the Jour. Cent. Bureau of Animal 
Husbandry and Dairying, India, Vol. 2, No. 4. The following is an abstract: ~ 
“In this method of testing milk for fat 11 c.c. of milk are placed in a Gerber 
tube and 5 c.c. of Fehling solution B added. One c.c. of a mixture of 55 parts of 
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isobiityl alcohol and 45 parte of methyl alcohol is added, the tube corked, inverted, 
shaken gently and the tube is then almost completely immersed in a water bath at 
80 C. The tube is removed from the bath when the liquid inside is a deep orange, 
shaken and replaced in the water for three minutes. The cork is then removed, 
5 c.c. of hot water poured down the sides of the tube, the cork is replaced, and the 
tube inverted gently and again placed in the water bath. In a short time the fat 
column appears and is easily read on the graduated scale.’^ 

As the quantities of reagent used in the method above reported are for use 
with Gerber bottles and as such bottles are not in general use in this State, the 
writer experimented with the method, using Babcock bottles and adjusting the 
quantities of the reagents to the larger quantities of milk used in the Babcock 
bottles. 

Fehling solution B is the alkaline solution; it is prepared as follows: — 

173 grammes of sodium potassium tartrate (Rochelle salt) and 61 grammes of 
sodium hydrate are dissolved in 500 c.c. of distilled water or rain water. 

The following procedure was adopted when testing milk in Babcock bottles by 
this method: — 

17.6 c.c. of the milk were pipetted into the bottle and to this were added 8 c.c. 
of Fehling^s solution B and 1.6 c.c. of the mixture of 55 parts of butyl alcohol and 
45 parts of methyl alcohol. The mixture was then gently shaken until the casein 
appeared to be dissolved. The bottle was then placed in a water bath at 80deg. C. 
(An empty 51b. jam tin, one of the tall type, is very suitable as a water bath as it 
is about the same height as the test bottles.) The temperature must be maintained 
at 80deg. C. (176deg F.). When the liquid in the test bottle is a deep orange, but 
not before, the bottle is removed from the water bath, shaken and replaced in the 
water bath for three minutes. Hot water was then added to bring the liquid to the 
bottpm of the neck, after standing in the water bath for two minutes a second por- 
tion of hot water was added to the test bottle to bring the fat into the graduations 
in the neck of the bottle. It was then allowed to stand in the water bath for three 
minutes and then removed and the percentage of fat read off. 

The writer checked this method by comparing it with the usual Babcock test. 
%.€y adding 17.5 c.c. of sulphuric acid to 17.6 c.c. of milk, shaking the mixture until 
the casein is dissolved, centrifuging for five minutes, adding hot water to the bottom 
of the neck of the test bottle, centrifuging two minutes, adding hot water to bring 
the fat column into the neck of the bottle and centrifuging for another minute. 
Then removing the bottles from the centrifuge and placing them in a water batli 
at ISOdeg. The results obtained without the centrifuge proved to be comparable 
with those by the Babcock test. 

As a further check, when Mr. Ruthven, the Government Herd Tester, was 
paying his usual monthly visit to Muresk College, the writer tested some of the 
milks that were under official test and obtained* comparable results. 

If a burette for the measurement of the reagents is not available a minim 
measuring glass may be used, taking 135 minims of the Fehling^s and 27 minims 
of the alcohol mixture. 

N.B. — In using the method the water in which the test bottles are immersed 
mu.st be maintained at 176deg. F. The hot water must not be added to the test 
bottles until the liquid has become a deep orange colour. 

It is not suggested that the method has any greater accuracy than the Babcock 
method nor that it would have any advantages over that method in the factory. 
For testing a few animals on the farm, however, the small amount of apparatus 
■reqaired and the elimination of acid, also the fact that the water bath can be placed 
on the stove and attended from time to time in place of centrifuging, axe distinct 
advantages. 
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HOME SCOURING OF WOOL. 

H. McCallum, Sheep and Wool Inspector. 

The main factors in successful scouring of small lots of wool are: — 

Good supply of water — rain-water for choice. 

Good soap, potash preferable, or non-alkaline. 

TTse of warm, not hot water. 

Quick draining and drying. 

No wringing or twisting of wool. 

All wool should be well shaken to remove loose dust. Very stained and dirty 
pieces must be removed. Commence on the cleanest wools. 

Prepare liquor by first shredding’ soap into a small quantity of hot water and 
thoroughly dissolving, allowing about 8 ozs. of soap to 4 gallons of water. 

Three tubs are necessary. In the first two mix the prepared soap liquor with 
warm water at about 115 degrees Fah., and in the third us(‘ clean warm or cold 
water. The soapy waters should have a soft feeling and give a nice lather with- 
out becoming all suds. Wool that has been hard pressed should be opened up 
and allowed to stand for a short time before putting into the hath. Only sufficient 
wool to be well covered with water should be put in at one time. Keep Wool 
moving in the bath for five to ten minutes, lift out on to draining board, squeeze, 
and put into the second tub — repeat process and then rinse in the third tub. All 
traces of soap must be removed. Squeeze out as d]*y as possible, shake out 
lightly, and then place out on racks of netting or calico sheets to dry. Choose a fine 
warm day and place the racks out of the direct rays of the sun, but in a position 
where there is a good draught of warm air. Turn the wool frecpiently to facili- 
tate drying, as the quicker the moisture is removed the better will be the qu)ility 
of the finished product, but great heat must not be used for this purpose. The 
wool must not be twisted or wrung. 

The potash content of the wool yolk materially assists in the scouring, and 
the drainings from the fii*st and second tubs should be permitted to run back. The 
temperature of the water must be kept even and a little iiioi'(‘ of the prepared 
liquor added and well mixed before each lot of avooI is put through. After 
several lots of wool have been washed, the rinsing water can he added to that in 
the first and second tubs and a fresh lot used for rinsing. 

Very greasy, dirty j)ieces requii’e the* first and second waters slightly hotter, 
but at no time must water be used for washing wool hotter tliaii the hand can be 
borne in. The third tub may be of warm clean water, and the final rinse can be 
cold. 

For very hard water caustic soda powder, 1 oz. to 8-10 gals , may be added to 
the first washing water. 

Rinsing of all wools may be earned out in a miming stream. 

The handling of locks and pieces will be facilitated if ^^lolders^- are constructed 
to fit inside the tubs. These should have perforated bottoms and holes at the 
sides and be a few inches smaller than the tub, so that the water can move around 
the sides and come up through the bottom. Wooden boxes Avitli the tops and 
bottoms removed and wire netting fixed across the Ixittom opening give satis- 
factory service. Wire baskets are also veiy suitable. 

If an ordinary clothes wringer or mangle is available it will provide a very 
quick and satisfactory means of squeezing out the water between the washings and 
prior to spreading out to dry. A long piece of calico, butter muslin, or similar 
material, twice the width of the wringer or mangle, will be found of N^alue if folded 
double and the wool placed between, as it prevents the fibres winding round the 
rollers. 
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THE VALUE OF HONEY AND ITS USE. 

H. Willoughby Lance, Apiculturist. 

Few persons realise the variety of purposes for which honey can be used with 
advantage. The common idea seems to be that lioney should be eaten on bread, and 
that occasionally as a change from other food and as a relish. As a matter of fact, 
honey should be part of the daily diet of the majority of persons. 

Sugars of various kinds are what are termed carbo-hydrate foods and are 
heat and energy producing, and a certain amount of such food is necessary daily, 
if the body is to function properly. Sugars (of which there are many forms), 
however, cannot be assimilated by the body and passed into the blood stream until 
their chemical formation has undergone a change. With the majority of sugars, 
this change has to take plac'e in the stomach of the person eating the sugar. This 
process must necessarily use up .some of the juices of the stomach. 

It is, therefore, quite clear that if we can introduce the nect'ssary sugar into 
the stomach in its (dianged state, .scientitically known as “inverted,” we shall save 
the stomach much work and the juices will be available for other purposes. Ordin- 
ary refined white sugai* is not “inverted.” Nectar, as it is gather(‘d from the 
dowers, is a sweet sugar syrup, which is inverted by the field bees when carrying 
it home to the hive in tludr honey sac and storing it in the honey cells. The com- 
plete inverting and ripening takes ]>la('e in the honey comb, and it is not until the 
ripening is completed that the bees cap the cells over with wax. 

Nature has provided for the sustenance of the bees in a wonderTul way. The 
honey stored in the hive is their winter food, when nectar straight from the flowers 
is not available. It must be remembered that bees in most countries cannot gather 
honey during the cold wet weather, and in many cases are confined to the hivG 
for several months. During this period it is important that the stomach of the 
bees should have as little work to do as possible, so that they may remain in a 
semi-dormant state. If, their food were stored in the form of nectar, the eating 
of it would use up energy; whereas, being already inverted, it is ready for imme- 
diate assimilation. Also, if it had not been ripened, it would have fermented and 
eaused intestinal trouble and disease. 

The bees having done the necessary work in their own interests, it is for us 
to take advantage of it and to use honey instead of cane sugar, whenever possible. 
It must also be remembered that cane sugar is nothing but sugar, whereas honey 
contains many of the mineral salts required by the human system, amongst them 
being phosphoric acid, iron, lime, potash, soda, etc., the proportion of each var\’- 
ing according to the source of the honey. 

Honey, in addition to being an important food, also has great curative and 
medicinal value. It is also the one food iii which no disease germs, that attack 
the human system, can e.xist. Honey is the best food with which fo start the day. 
Anyone commencing the morning meal with porridge, ‘‘Weeties,^^ or other prepared 
cereal food, should drizzle honey over it in place of sugar. Very few persons will 
desire to go back to sugar. 

A generous supply of an easily digested carbo-hydrate food is considered to 
be the best stimulant in cases of acute fevei*, prolonged anesthenia, for a short 
fast, mountain climbing and athletics, or any physical emergency. The following 
extract from the ‘^West Australian” of August, 1931, proves the value of honey 
as a sustaining food: — 
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SUSTAINED BY HONEY. 

Himalayan Climbers- Experience. 

LONDON, Aug. 2. — The British Himalayan Expedition has sent a letter to 
the New Zealand Honey Board from the expedition’s camp in Sikkim, stating that 
it has returned to its base on the completion of successful research work in the 
Himalayas. Once, the letter states, the party lived for Id days solely on New 
Zealand honey, owing to their supplies having been raided. The looters fortun- 
ately missed seven jars of honey, packed in a haversack. 

We will first deal with Honey in Cooking, giving a few r(‘cipe.s, and then give 
information of other uses. 


HONEY FOR COOKING. 

When using honey in the place of sugar for cooking, it must be remembered 
it cannot be used in exactly the same way as sugar. . Honey contains a certain 
proportion of water, sometimes as much as 18 per cent., .so that its sweetening 
>alue is often less than sugar, and yet in some ca.ses less honey is r<'rjuirod than 
sugar, some honeys being sweeter than others and having more? flavour. It may 
be necessary, therefore, to vary somewhat the <piantity of lioney given in the 
recipes according to taste. 

Honey cooking requires somewhat mor(‘ care than usual as honey burns 
quicker than sugar. It must be remembered that there ar(' many different flavours 
in honey and that the constituents vary, consequently the lioney that is suitable 
for one kind of cooking may not be so suitable for another. For instance, for a 
honey sponge, a light-bodied mild flavoured hon(‘y is best, but for ginger nuts a 
dark, heavy, strong-flavoured honey is excellent. 

When honey becomes granulated, it can be made li(|uid again by standing it 
in hot water at not more than 14()deg. F., or just as hot as the hand will bear. 
If it is placed over a tire or flame, the jar or tin should stand on a piece of wood 
in the receptacle containing the water, othevw’ise the flavour will be spoilt. The 
quicker it is cooled after lieating, the longer it will remain iu liquid form. 

The following are a few simple* recipes wliich have all been tested out: — 

Nut Bread Boll — 

1 cup finely cut nuts; 

V 2 cup honey. 

Blend to form a spreading ])aste. Cut bread in slices full lengfli of loaf. 
Spread bread with butter then with paste, and roll us for jelly roll. Wrap each roll 
rn waxed paper and tie to keep intact. Let stand one hour or longer, remove paper, 
and cut each roll in three slices. Each loaf makes 15 rolled slices. 

Fruit Cake:-- 

Warin U4 lb. nut lard and to lb. honey, add 2 well beaten eggs; small quantity 
cinnamon and nutmeg; 6 ozs. raisins; 6 ozs. currants, and sufficient flour to make 
a stiff batter. Well stii’. drop into hot gem pans and bake in slow^ oven. 

Honey Cake — 

1 lb. self-raising flour; 

bo lb. butter; 

bo lb. raisins; 

, V-f lb. mixed peel; 

4 tablespoons honey ; 

Mi^k — about 1 gill; 

2 eggs; 

2 tablespoons sugar; 

Pinch of salt ; 

Grated rind of a lemon. 
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Method . — Sift flour and cream butter with sugar; warm honey in milk. Mix 
all dry ingredients together, gradually add butter and sugar, milk and honey, and 
well beaten eggs. Place in papered tins and bake in moderate oven for about 
2 hours. 


Ginger Cake — 

lb. butter or lard; 

% lb. honey; 

2 eggs; 

l/3rd pint sour milk; 

2 ozs. finely chopped preserved ginger. 

Mix and add gradually two cups flour, beating well all the while. Line tin 
with greased paper and pour in mixture. Bake in moderate oven 40 minutes. 

Honey Shortcake — 

% lb. flour, add 1 teaspoon baking powder. Rub in"i/4 lb. nut lard 
or butter, 4 ozs. honey. Make into a paste with about l/3rd pint milk. Roll out, 
cut into desired shape, and bake in hot oven. 

Raisin Cake — 

. 1 lb. self-raising flour; 

V 2 lb. butter; 

V 2 lb. raisins; 
y 2 lb. mixed peel; 

4 tablespoons honey; 

About 1 gill milk; 

2 egffs; 

2 tablespoonsful sugar; 

Pinch of salt; 

Grated rind of lemon. 

Sift flour and cream butter with sugar, warm honey in milk. Mix all dry 
ingredients together, gradually add butter and sugar, milk and honey, and well 
beaten eggs. Place in papered tins and bake in moderate oven about 2 hours. 

Honey Gems — — 

6 ozs. honey; 

1 pint sour milk. 

Well mix with egg whisk, adding a little at a time, sufficient flour to make 
into soft dough. Flavour as desired, drop in hot gem pans, and bake 20 minutes. 

Honey Gems — — 

1 egg; 

2 cups flour; 

2 teaspoons baking powder; 

1 cup cold water; 

% cup sugar; 

Flavouring. 

Method . — Well beat egg, sieve flour and baking powder, add butter, sugar 
and honey, essence, then add water. Stir well, drop in spoonfuls on baking dish 
or tray. Bake 10 minutes. 
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Money Sponge Sand/wich — 

1^ cups flour; 

2 eggs; 

% cup Jioney; 

2 tablespoonfuls butter; 

2 tablespoonfuls hot water; 
y 2 teaspooulul baking soda. 

B^t butter to a cream, add eggs not previously beaten, dissolve soda in hot 
water, then mix well with the honey which has been previously warmed, add it 
to the above ingredients, lastly add the flour and flavouring. Bake to a golden 
brown for about 10 minutes. Form into a sandwich with honey-lemon butter. 

Gingernuta — 

1 cup strained honey; 

1 cup sugar; 

y 2 cup melted butter; 

1 egg; 

2 temspoonfuls baking powder; 

2 teaspoonfuls ginger; 

2 cups flour; 

1 cup chopped nuts. * 

Mix honey, sugar, melted butter and beaten egg. Sift baking powder and 
ginger with flour. Add nuts to flour aftei* sifting. Stir well into other ingre- 
dients. Bake in moderate oven 25 minutes. 

Honey Pudding — 

1 oz. cornflour; 

4 ozs. honey; 

5 ozs. breadcrumbs; 

2 ozs. butter ; 

Grated rind and juice of V 2 l^^Tnon; 

1 gill milk; 

1 egg. 

Boil milk, pour on the cornflour, previously blended with a little water. 
Return to saucepan and cook eight minutes. Add butter and yolk of egg, beating 
in thoroughly. Put breadcrumbs and grated lemon rind into basin. Stir in honey, 
warming if necessary, then cornflour, sauce, and lemon juice, and lastly stiffly 
beaten white of egg. Pour into butter mould. Steam 1 hours. Serve on hot dish 
with melted honey. 

Apple Pudding — 

Stew 3 or 4 apples, using honey to sweeten. 

% cup honey; 

2 eggs; 

2 tablespoon fills butter; 

^ cup self-raising flour. 

Butter a mould and put mixture in tablespoonful and pieces of apples in 
layers. Pill up in this way. Cover and steam 1% hours. Sen^^e with sauce made 
of:--- 

1 dessertspoonful cornflour; 

T dessertspoonful honey; 

1 cup milk; 

Flavouring to taste. 
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Orange Tart or Pie — 

2 dessertspoonfuls cornflour; 

Juice 2 oranges; 

1 lemon ; 

2 tablespoonfuls honey; 

Yolk 3 eggs beaten. 

Lime plate or dish with honey pastry. Bake. Mix cornflour with cold water 
and add 1 cup boiling water. Stir in orange and lemon juice and honey. When 
boiling add egg yolks. Stir until thick. Then put this on pastry. Beat whites 
of eggs stiiOfly with a little honey added. Spread roughly on pie and bake slightly 
(just enough to set). 

Pumpkin Pie — 

% cup honey; 

3 eggs; 

1 teaspoonful ginger; 

1 teaspobnful cinnamon; 

1 tablespoonful butter; 

IVi cups cooked mashed pumpkin. 

1 teaspoonful salt; 

1 teaspoonful flour; 

% teaspoonful corn starch. 

1% cups milk. 

Sift dry ingredients. Then beat in eggs lightly. Slightly wann milk and 
biend with honey. Add to egg and flour mixture and stir until smooth. Pour into 
plate lined with pastry or make individual piimphin tartlets. Just before pie is 
served top with honeyed wliipped cream. 


MIXED FRUIT SALAD. 

Diced fresh fruit, orange, apple, banana, pears, peaches, apricots, pineapples, 
cherries, grapes, or lettuce with a little honey drizzled over it. 

Orange Krisp Salad — 

3 large oranges; 

Honey ; 

Rice krispies or puffed rice, or cocoamit; 

Lettuce. 

Peel oranges, cut into slices crosswise, and remove centre core. Have honey 
in flat bowl or saucer and set on top of teakettle or in warming oven so that it 
becomes slightly warmed. Dip orange slices in warm honey and tlien in saucer of 
rice krispies or ])uffed rice, or cocoanut, so that both sides will be<*,ome coated. 
Allow four or five slices to a salad, ari'ange on individual beds of lettuce, and 
garnish with dots of cherry pieces. 


COOKED FRUITS. 

Honeyed Apples or Pears — 

Wipe well with damp cloth, remove cores. Place in casserole or pie dish. 
Put 1 dessertspoonful of honey in centre of each apple or pear. Bake slowly until 
skin cracks and apples are tender., Baste well with honey once or twice during 
cooking. Serve hot or cold in dish in which they were cooked. 
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SAUCES, ETC. 

Sauce for Puddings — 

2 tablespoonfuls honey; 

1 tablespoonful water; 

Juice and g“rated rind of % lemon. 

Boil one minute. 

Salad Dressing — 

1 tablespoonful candied honey; 

2 tablespoonfuls thick sweet cream ; 

1 tablespooriful vinej^ar; 

% teaspoonful mustard. 

Pepper and salt to taste. 

No cooking. Beat tof?ether. Excellent over salad made from chopped apples 
and celery. 


SWEETS. 

Honey Toffee — 

No. 1 Recipe: Boil linnev until it hardens when dropped in cold water. Pull 
until it becomes white, A pound requires about 20 minutes boiling and stirring. 
Great care must be exendsed not to burn the honey. 

No. 2 Roeipe: 

2 cups sugar; 

1 tablespooriful vinegar; 

1/2 cup honey; 

1 tubles]>ooiiful cold water; 

I tablespoonful butter. 

Boil ingredients for about 20 minutes and test for hardness. 

No. 3 Recipe: 

1 cup honey; 
l/3rd cup cold water; 

1 cup sugar; 

1 teaspoonful vanilla. 

Boil water, sugar and honey together and test for hardness. Then add 
vanilla. Put on buttered dish to cool, then })ull until wliite. If pan in Avhich honey 
ih cooked is buttered around the lop it will not boil over. 

Honey Tubes — 

1 cup water; i 

1 largo lemon; 

T cup honey; 

1^/2 ozs. gelatine. 

Dissolve gelatine in hot water, add honey that has been previously warmed, 
also lemon juice. Stir till thoroughly mixed, put away till cold, when it can be 
cut to desired size. 
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Nut and Honey Drops — 

% lb. sugar; 

2 ozs. nuts ; 

4 tablespoonsful condensed milk; 

2 tablespoonsful honey; 

White of 1 egg; 

3 tablespoons cold water. 

Put sugar, condensed milk and water into pan and heat until temperature of 
223deg. is reached. Add honey and cook to 240deg., then take from fire and add 
beaten whites. Beat one minute and add chopped nuts. Pla,ce in spoonsful on 
waxed paper. 

Honey Caramels — 

1 lb. honey ; 

1 lb. sugar; 

3 tablespoonsful new milk; 

Flavour with vanilla. 

Boil until it hardens when a small portion is dropped into cold water. Pour 
into greased shallow dish, as it cools, cut into desired shapes and wrap in grease- 
proof paper. 

HONEY DRINKS. 

It is not generally realised that honey makes an excellent stimulative drink, 
made either with hot or cold water. One objection to using honey in cold drinks 
is that it takes some time to dissolve. This may be got over by making it into a — 
Honey Syrup by dissolving two parts of lioney in one part of hot water. This 
may then be bottled and is ready for use the same way as raspberry or other 
fruit syrup. This will keep good without fermenting for many weeks. 

Honey Lemon Drink — 

The juice of half a lemon and one or two dessertspoonsful of honey syrup, 
according to taste, in a glass of water. 

Honey Orange Drink — 

The juice of one orange and one or two dessertspoonsful of honey syrup, 
according to taste, in a glass of water. 

Vitality Cocktail — 

2 oranges (juice) ; 

1 egg (yolk) ; 

Vo lemon (juice) ; 

2 tablespoonsful honey. 

Beat all together and drink each morning. 

Cocoa, Coffee, and Chocolate — 

Each is improved by using honey in the place of sugar. 

Ginger Beer — 

5 lbs. sugar; 

% pint lemon juice; 

5 gallons water; 

V 2 lb. honey; 

5 ozs. bruised ginger. 

Boil ginger lialf an hour in 3 quarts of water, add sugar, lemon, and honey, 
with the rest of the water. Strain through a cloth. When cold add white of an 
egg, 1 teaspoonful essence lemon, small teaspoonful essence ginger. Stand in a 
cask four days and then bottle. 
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Honey Beer — 

10 lbs, honey for strong beer; 

30 lbs, honey for mild beer; 

2 lbs. hops for bitter beer ; 

14 lbs. hops for sweet beer; 

2 lbs extract of malt; 

1 cup brewer’s yeast, or 1 cake (2 ounces) compressed yeast. 

Place hops in muslin bag and boil in water for half an hour in a clean copper, 
if available. Strain off liquid and pour hot into keg, which has had honey 'and| 
malt previously added. Stir until all is dissolved, then add cold water to fill keg 
within one inch of bung hole. Add yeast when contents are luke warm. By next 
day fermentation should have set in and be flowing well over keg. This lasts about 
a week or ten days in warm weather. As the contents of barrel subside, add a little 
^^'ater daily to keep it full. This enables sediment to work over, instead of going 
back into beer. When action has stopped, cork up tightly, and leave about two 
weeks or longer. Then the beer is ready to drink or bottle. Bottled beer is better 
than draught, as it has a fine head when opened, and is not liable to go sour. 
Capsule tops are preferable to corks. 

Honey Mead — • 

Beuhne’s recipe is: — dO lbs. honey, 18 lbs. raisins; boil 10 or 15 minutes in 
water sufficient to fill an 18-gallon barrel; V 2 P*iit yeast. Let it work for two or 
three weeks, paste a piece of cheese cloth over the bung to keep out vinegar flies. 
It will boil or hiss for two or three months (according to the amount of huneiy 
used). Then, when it is perfectly quiet bung up tightly for seven to twelve months 
— the longer the better. If no raisins are used, then up to 90 lbs. honey had better 
be used. Clearing can be done with white of eggs or a packet of isinglass. 


MEDICINAL. 

Honey is a most excellent remedy for many ailments, and a few of its uses 
are given hereunder: — 

Asthma — 

1 oz. castor oil; 

4 ozs. honey. 

Mix and take one tablespoonful night and morning. 

0 olds-—^ 

Juice of half a lemon; 

1 or 2 teaspoonsful of honey, 

in glass of hot or cold water. Take night and morning and at intervals if neces- 
sary. One of the best medicines for colds, influenza, and many kinds of fever. 

Ointment — 

Honey and flour mixed into thin paste, warmed, spread on linen rag and 
applied to piles, abscesses or boils, quickly brings them to a head and lessens the 
tension and pain. 

Salve — 

2 tablespoonsful of honey; 

Yolk of one egg; 

Sufficient flour to make into paste. 

Excellent for running sores of long standing, boils, or sores with proud flesh. 
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Borax Gargle for Sore Throat — 

1 teaspoonful of borax; 

2 teaspoonsful of honey; 

1 glass of water. 

Mix together and gargle frequently. 

Honey and Vinegar for Sore Throat — 

Equal quantities of honey and white vinegar or honey vinegar by preference. 
Warm the honey and stir vinegar into it. Put into bottle and cork. Specially 
soothing for coughs and colds, and delicious to taste. 

^or Croup — 

Honey is an excellent remedy, giving sure and excellent relief. 

For Burns — 

A paste of honey and soda, spread on the burn and covered with cotton wool 
and cloth, quickly relieves the pain. 

For Piles — 

Honey spread on the place and covered with cotton wool and cloth is an 
excellent remedy. 

For Sleeplessness — 

Two teaspoonsful of honey dissolved in a glass of hot milk and sipped slowly 
an excellent sleep producer. Tt has succeeded where other methods fail. 

The above uses and recipes are only a few of the many ways in which honey 
plays an important part, but it is impossible, without writing a large book, to give 
thein all or explain all that is known about the sources and \’alue of honey. 


LINSEED OR ^LAX^ AND ITS CULTIVATION.^ 

Gko. L. Sutton, Dire(*Jor of Agriculture. 

The ^‘flax’^ referred to is that which })roduces tlie grain known as linseed, 
and the fibre from which linen, canvas, duck and strong cordage is jiroduced. 
Botanically the jilant is known as Linnm nsitaiissimKm. Tt is an annual, and lis 
quite distinct from ‘‘New Zealand tlax,^^ which is a perennial, and botanically 
known as Phormium tenar^ and which is used for the manufacture of rope and 
twine. 

The principal use for the grain produced by this i>lant is the manufacture of 
linseed oil, which is so largely used for mixing with paints. The grain contains 
from 25 to 40 per cent, of oil. 7t is a valuable food for horses, cows and calves, 
and is specially valuable for supplementing the skim milk fed to calves. Because 
of the oil it contains it is a laxative, and this makes it .specially useful in cases 
of illness. It should, however, be used sparingly. Because of the high commercial 
value of the oil in the linseed grain, the whole grain is rarely used as a food for 
stock. After the oil is extracted from the grain a residue is left which is kno^vn as 
Linseed Cake, Linseed Nuts, or Linseed Meal, which is an excellent stock food. As 
a source of protein for stock, it is more valuable than the whole grain, and is easily 
and thoroughly digested. Its qualities are extolled thus by Henry and Morrison t : 
“There is no more healthful food for limited use with all farm animals than linseed 
oil-cake or oil meal, with its rich supply of crude protein, slightly laxative oil and 
its mucilaginous soothing qualities. Its judicious use is soon apparent in the pliable 

* Flax and its Cultivation — Geo. L. Sutton, 1919; Bulletin 58 — Revised and re- 
printed. 

t Feeds and Feeding, 1917 — Henry and Morrison. 
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skill, the sleek oily coat and the good handling quality of the flesh of the animals 
receiving it. It is, therefore, most useful as a conditioner for run-down animals.’^ 
A small amount of linseed meal is helpful in the rations for horses and dairy cows. 
The composition of linseed and linseed meal are given in Table 1 hereunder* : — 

Table 1. 




Digestible Constituents. 



— 

Crude 

Pure 

Oil. 

Carbo- 

Fibre. 

Nutritive 


Protein. 

Protein. 

hydrates. 

Ratio. 

Linseed Cake 

10-4 

Tsi 

34-7 

18-3 

1 -8 

1:5. 5 

Linseed Cake — English 
Made 

2r>dl 

23-9 

8-7 

28*0 

43 

1:2.2 

Linseed Cake — Foreign 

27-8 

26-3 

91 

2r>*8 

4-3 

1:2. 0 


Because of its high [irotein content and consequent narrow nutritive ratio, 
linseed cake, linseed nuts or meal is a very suitable complement for mixing with 
more carbonaceous concentrates like maize, barley, wheat, and oats when the food 
is required for milking cows. In a mixture of linseed cake and oats in equal partsj^ 
the proportion of digestible protein to the other digestible nutrients is similar 
to that in bran. The food value of the mixture is greater, however, than an equal 
weight of bran, 100 lbs. of tlie oats and linseed mixture being equal to 160 to 170 
lbs. of bran. 

Grain can be producixl under warmer and drier conditions than can good fibre 
of satisfactory length, and it is likely that satisfactoiy grain crops can be ob- 
tained in many parts of the Wh(*at Belt, even if (lax for commercial fibre cannot 
be grown there. 

In the 1919-‘i0 season farmers' trials with fiax were conducted throughout the 
State. It was found that the sowing, through unaxoidable causes, had on the 
whole been on the late side, and the seed, wliicdi had to be imported, proved very 
weedy. Despite these two set-backs there Avas sullicient evidence to show that flax 
with long enough fibre can be produced in this State. It is ap))arent that farmers 
accustomed to grow’ Avlieat, oats, or potatoes by clean and careful methods, can 
groAv flax, but tludr methods must be bett(*r than the average. 

The trials with fertilisei’s indicated that on soils of a\’erag(‘ fertility, the usual 
dressing of super})hosphate was all that was recjuired. On other soils an appli- 
cation of a nitJ'ogenous tertili.ser t>roduced longer cro|)s. The linseed grain pro- 
duced apt)eared less plump and bright than the imported Victorian sample, but on 
analysis the oil content pi’oved be very similar. Tlie analysis of six sam|)les of 
grain submitted to the Gov(*rnment Analyst and Agriindtural ('heniist for oil de- 
termination were as follow : — 


Grain grow n by 

Percentage o 

Adctorian (impoitcd) 

37.47 

P. Duggan, Northam 

35.62 

Chapman Experiment Farm 

35.78 

P. Boucant, Boyanu|> 

34.59 

E. Gee, Highbnrv 

39.22 

C. Atheron, IjOAvdtni 

38.08 


"" The Composition and Nutritive Value of Fcedijig Stuffs— T. B. Wood, M.A., and 
T. Hainan, Cambridge University Press. 
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The straw produced was sufficiently long for commercial purposes, and though 
it was not possible to ascertain definitely the quality of the fibre produced, there 
is no reason to believe that its quality was other than satisfactory. 

In view of the result of these trials and subsequent experienC/C, there iS every 
reason to expect that linseed for grain can be grown satisfactorily and profitably 
in Western Australia, and that at least sufficient for the Statens requirements should 
be produced. 

In Table 2 will be found details furnished by the Government Statistician re* 
lating to the importation of linseed and linseed products in Western Australia as 
at 30th June, 1930 : — 

Table 2. 

Linseed and Linseed Products imported, into W,A, for the year ending SOth June^ 1930* 




Quantity. 

Total Value. 

Linseed 

... centals 

1,087 

£ 

1,019 

Linseed Meal 

•• • 99 

7,693 

4,791 

Linseed Cake, Nuts, etc. 

• * • 99 

12,256 

7,587 

Linseed Oil 

... gallons 

64,053 

16,061 




£29,458 


Based upon an average yield of approximately 5y2i centals (550 lbs.) per 
acre, it is estimated the produce of at least 4,000 acres of linseed are necessary to 
meet the State requirements. Pending the establishment of a crushing mill, it 
would be necessary to export our crop to the oil mills of the Eastern States. There 
is insiifficient linseed grown in the Commonwealth to meet its requirements, for 
the importations of linseed for the year ending SOth June, 1930, amounted to 
487,968 centals, valued at £459,247. 

Though linseed can be grown on a variety of soils, the most suitable soil.s are 
well-drained chocolate loams or black soils rich in organic matter. A suitable 
climate and thorough preparation of the seed-bed are of more importance than tilie 
selection of a particular type of soil, unless the soil be poor and impoverished, in 
which case satisfactory results c^not be expec^ted. Heavier soils usually give the 
best results. On sandy soils the fibre is usually short. Any soil capable of produc- 
ing good crops of wheat, oats, barley or potatoes is suitable for the production 
of flax. 

The thorough preparation of the seed-bed has a very important bearing upon 
the success of this crop. In preparing the soil for the flax plant, two things should 
be kept prominently in mind. These are: — 

1. That w^eed growth seriously reduces the crop yield, and lessens the value 

of the straw for fibre production. 

2. That the plant contains the fibre right throughout its length and, under 

Australian conditions, retjuires to be cut close to the surface of tlie 
ground. 

The first of these requires that the treatment of the land should be such as will 
destroy weeds, and the second that the surface should be level and free from large 
lumps, so as to facilitate the harvesting of the straw with as little loss of length as 
possible; for, as the crop for fibre in Australia is harvested with the reaper and 
binder, the nearer the ground the binder knife can be set, the longer will the fibre 
be and therefore the heavier the yield, and because of its greater length, the better 
will be its quality. 
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In addition to beiii^ tlioroupfh, tlie preparation of the land should be deeper 
than is customary with wheat. The land should be fallowed in winter or spring 
and then worked down during the summer to a fine tilth. The methods adopted for 
the production of good crops of wheat or oats are suitable for the production of 

6ax. 

There are a number of varieties in existence, some of which have white blos- 
soms and some blue. The variety which is generally used throughout Australia is 
a blue-floweri ng one known as “Blue Riga.” It is likely that it is so called because 
the original seed come from the y)ort of Riga, through which grain from the Baltic 
provinces is exported. 

More recently a variety known as “J.W.S.” has been introduced from Iixdand 
and has given satisfactory results. -This variety is the result of selection for long- 
stemmed fibre plants by Mr. J. W. Stewart, of Coleraine.* It is probably a selec- 
tion of “Blue Riga.” 

In view of what has been done in connection with seed selection in America and 
elsewhere, it is probable that improved strains of this variety can be obtained and 
distinct varieties specially suitable for either grain or fibre isolated and fixed. 

At the Chapman Experiment Farm small pure lines of several strains have 
been selected. It was also found that an unfixed strain from some of the imported 
varieties produced much longer fibi'e than the ordinary varieties in cultivation, and 
also combined this quality with earliness. Under our conditions tliis may prove of 
special value for fibre in the earlier and drier districts. 

The best time to sow is in early autumn, during the month of April and the 
early part of May. Foi- the dual purpose crop of grain and fibre, the seeding 
should be about 60 lbs. of seed per acre. For fibre oidy, the rate' of seeding is in- 
creased and in some instances to as much as 100 lbs. per acj’e. For the production 
of grain only, tlie rate of seeding is 40 lbs. and sometimes as low as 20 lbs. per 
acre. 

When the crop is intended lor fibre, the seed is preferably sown broadiuist, but 
may be sown with the ordinary wheat drill. If sown with the latter, th(‘ seed tubes 
can with advantage be removc'd from the hoe or disc shoes and the seed allowed to 
fall and spread on the sui’face of the ground. When this ])lan is adopted the seed 
can be covered by subsequent harrowing. The seed, if sown deeply, fails to ger- 
minate and should therefore always be sown near the surface. 

Professor H. L. Bolley, of the North Dakota Experiment Station, found that 
the cause of soil becoming “flax-sick” was due to a disease <*alled “Flax wilt.” 
Though the disease wil! not attack wheat, its effect on flax is similar to the “Take- 
all” of wheat. It attticks flax plants in all stages of their growth, and when the soil 
is badly infected, the young plants are killed before they reach the surface of the 
ground. It has, howexer, far more endurance than wheat “Takeall,” for “P'lax 
wilt” once e.stablished in the soil requires five or six, years foi* its eradication. The 
disease is generally introduced info the soil by means of infected seed. This can be 
prevented by sprinkling the seed with a .solution of formalin at the rate of 1 lb. 
formalin to 40 gallons of water, which is sufficient to treat 55 ('entals of swd. 
Sufficient of the solution should be applied to evenly damp the surface of the seeds, 
after which they should be shovelled over once or twice and tlicn covertxl with a 
sheet of bags or other material until dry enough to sow. 

Treatment of all seed brought on to the farm is desirable, and as the presence 
of the disease has been reported in the Eastern States, and is known to exist in 
other parts of the world, the treatment of all imported seed to prevent flax wilt is 
essential. 

*1. W. Seaton, B.Sc., Head of Plant Breeding Division, Miaistry of Agriculture, 
Northern Ireland, in Balliere’s Encyclopaedia of Scientific Agriculture, 1931. 
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Because of soils readily becoming “flax sick/^ llax has been regarded as an 
exhausting crop ; but it has been shown to be no more so that other grain crops. It 
should, however, not be planted in the same ground in consecutive cropping years, 
but should be grown in rotation with other crops, and to prevent “flax sickness” 
now known to be due to the disease “Flax wilt” — all seed, and es])ecially imported 
seed, should be treated with formalin. 

As with the wheat and oat oroj), superphosphate should be applied at time of 
seeding at the rate of about 1 to 1% cwt. per acre. Experience indicates that the 
addition of about 25 per cent, of sulphate of ammonia to the superphosphate will 
be beneficial, and on sandy soils it is probable that }>otasli inanuring will also be 
required. 

The crop, particularly that intended foi- fibre, must he kept free from strong- 
growing weeds like thistles, docks, wild radish, etc. These must be pulled out while 
the crop is short, for they not only reduce the yield but also give trouble in the 
after treatment of the straw for fibre. Even small low’-growing weeds are objec- 
tionable if harvested with the straw, for they (^ause troulile in the subsequent 
treatment of fibre. 

As the crop approaches maturity the stalks change from green to a golden 
yellow and the small leaves wither and drop off. The old method of pulling the 
crop for fibre by hand is only suitable for small ai’eas and where labour is cheap 
‘and plentiful. It has been superseded in Australia by harvesting with the reaper 
and binder, and in parts of America with flax-pulling machines. If sufficient 
labour were available, it is probable that “))ulling” would be the more profitable, 
for the plant contains fibre right down to the roots, and by pulling, greater weight, 
extra length, and a better quality fibre is obtained. 

The following remarks by the Head of the Plant Breeding Station, Ministry 
of Agriculture, Northern Ireland, regarding methods of harvesting are of interest 
to prospective flax growers in Western Australia.* 

“From time immemorial it has been the cu.stom to pull flax up by the roots 
rather than to cut it as in the case of corn cro})s. In Northern Ireland, at least, 
the chief reason for this procedure may well lie in the fact that the llax crop is, as 
often as not, badly laid before harvest time, but other reasons are also advanced. 
It is said that flax tends to become sour and deteriorates about tlu‘ point of sever- 
ance when cut, and cutting would undoubtedly be wasU*ful of the fi))ro. Pulling, 
too, enables tlie crop to be freed of such weeds as infest it, and which, if cut witl 
the crop, would iuij^ede all subsequent opeiatioiis. 

“The increasing me<dianisation of farm processes has left the llax crop singu 
lady untouched, but this is due to the failure of invention rather than to the lack 
of it. Many flax-pulling niachim^s have been tried, but none has ])roved com- 
mercially successful in Northern Ireland. Pulling by macliiiie is usually achieved 
either by the action of rotatoiy combs intended to engage the. erop immediately 
below the seed bolls, or by a system of revolving endless belts between which the 
growing plants ai‘e nipped. Either .system might work well in a standing crop, 
though the second method would appear to have the disjid vantage of t)ulling weeds 
too, but neither can be said to be successful wdiere a lodged croj) is concerned. So 
interwoven does a laid flax crop become, and so completely does its lying lack 
uniformity of degree or direction, the hardiest inventor may well quail before the 
task of its disentanglement by machinery. 

“In countries such as Canada, where standing crops are usual, and where fibre, 
used as tow, is not more important than the seed cro|), the (combination reaper and 
binder is used in harvesting. 

*' I. W. Seaton, Bailliere Encyclopaedia of Scientific Agriculture. 
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“The determination ot* a crop’s fitness for pulling requires some nicety of 
judgment. In Ireland flax commences to bloom about the end of June, and the 
blooming period lasts for about three weeks. With its gradual cessation, growth 
in length also ceases, and the ])lant’s energy becomes concentrated in the develop- 
ment of the seed bolls, ('ommencing at the base, the stem colour changes from 
green to yellow, and the basal leaves begin to fall oil. The silkiest, glossiest, and 
strongest fibre results from fjulling at the beginning of the period of stem colour 
change, but most fai’mers jnefer to err on the safer side of over- ripeness and wait 
until the leaves have begun to fall, and the seeds to acquire a broAvnish tint in the 
capsule. W here both fibre and seed are saved, as in Belgium and Holland, the 
flax must, of ne<*essity, be allowed to reach this stage of ripeness, but even in Ire- 
dand, where fibre is the <^mly desideratum, it is estimated that for each farmer who 
pulls his flax too soon, fix e hundred pull theirs too late to scnnire the tinest quality 
of fibre. A slight increase in yield is, however, gained l)y later harv(»sting. The 
crop is pulled by hand and ti(‘d in round sheaves or ‘beets’ of uniform size, the 
root ends being kept together. 

“I nilormity in the size of ‘beet' (sheaf) is important in the later processes. 
The value of the croj) is enhanc(‘d by keeping sej)arate flax of dilTei'ent lemgths, 
since otherwise the shorter straws lend to fall from the bundles into the tow dur- 
ing the subsequent operation of scrutching, but su(*h car(‘ in harvesting is seldom^ 
practicable. 

“ dfeets' (slM‘a\es) sliould weigli ft-om 7 to 10 ]])s. each, and five pullers of 
average ability will harvest a statute a<*re per day. The beets are assembled in 
tAvelve-beet stocks, of which there should be eighty or ninety j)ei' acre. 

“When it is int(mded to save seed from flbre flaxes, iiarvesting is usually 
slightly delayed. Any small d(q)reciation in value of the tibre thus involved is 
more than eompensated by the value of the s<^ed when the undertaking is attempted 
in suitable climatic conditions which do not entail too much extra handling of the 
crop in the process.” 

Cutting with the reaper and binder is the only method at present available 
for Australian conditions. For reasons already stak'd, tlie cro|) should be cut as 
close to the ground as is possible, and for this plain knives are preferable to the 
serrated ones. The machine must be in good order, as the crop is miu'h tougher 
to cut than the cereals. The sheaves should be small, as this facilitates thrashing, 
and should be [)]aced in long double stooks rather than in round ones. As soon as 
thoroughly dry the sheaxes should be stacked like wheat or oats. 

Experienced groxvers in Victoria consider that 10 a.rn. is quite early enough 
to commence cutting flax on any day; and that it should be cut only in clear 
wejither, when it cuts the more easily. Loose straw is not desired at the flax mill, 
and therefore the sheaves should be tied securely. The band should be placed 
nearer the head than the butt, as the tendency is for the twine to slip towa^’ds the 
butt. 

When a flax mill is available, the thrashing is invariably done at such by 
passing the bundles through rollers xvhich rcA'olve in op]:)osite directions. When 
the straw is intended for fibre the thrashing should be done carefully, so as not 
to injure the fibre or disarrange the sheaves. If a crop Axdiich is intended for grain 
only has been harvested with a reaper and binder, the sheaves can be thrashed 
with an ordinary thrashing plant, or small lots with a flail. 

Linseed does not shell readily, so that a crop re(]uired for grain can be left 
standing without risk of loss until all the seed bolls are ripe. It can then be har- 
vested with a stripper-harvester. If the latter implement is used it may be desirable 
with some types to shut off portion of the blast by a canvas or other screen, other- 
wise the grain will be blown away. 
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The firm of H. V. McKay Massey Harris Pty., Ltd., has used its machines for 
harvesting: thousands of acres of linseed both in America and New Zealand. Field 
engineers are watching the harvest in Australia closely this year and will collect 
very interesting information on the subject; but for those who wish to harvest their 
crop this year they have supplied the following infonnation : — 

^^Three riddles altogether are used at the one time in the header : the standard 
5/8in. riddle is used in the top of the riddle box, being fitted in the second rack in 
front, and the fifth hole from the top at the back ; the 9/32in. lip riddle is used as 
the second riddle, in the fourth hole from the bottom at the back and the fifth rack 
in the front; and the 3/32in. x lin. slot punched riddle in the second hole at the 
back and the third rack in the front. Both lip riddles are to be fixed with the lips 
down and facing the blast. It will be necessary to purchase the 9/32in. and the 
3/32in X lin. riddles, and the cost of those is 25s. each. The setting of these riddles 
is, of coui*se, only approximate, and will have to be altered slightly for varying 
conditions. 

^^It is suggested that the linseed be harvested only in hot weather, as this will 
make the stripping of the seed a simpler matter. If this is done we do not antici- 
pate trouble with any other portion of the machine, but it is necessary to watch 
carefully that there are no holes or crevices through which the seed can flow, as 
linseed, being very slippery, will leak out rapidly through any crevices of this 
^description.’^ 

For commercial purposes the straw is required to be an average length of about 
30 inches. Unless the conditions are suitable for producing straw of this length, 
they cannot be considered satisfactoi'y for the production of commercial flax 
fibre. The plant is measured from the butt where cut off with the reaper and 
binder (i.c., to about 2 inches above the ground) to the top and including the seed 
branches. Shorter lengths of straw can be converted into excellent fibre, but 
the quantity of straw to be treated to produce one ton of fibre may be so much 
greater as to make the cost of treatment unprofitable. This is especially so as 
resultant fibre, being shorter, is not likely to be as valuable commercially as the 
longer fibre which would be obtained from the longer straw. 

At one time in America the fairaer grew the flax and prepared the fibre, and 
this was woven into linen by his wife. At the present time the farmer’s work is 
considered to be completed when he ha® grown the crop and possibly thrashed the 
seed out of it. The preparation of the fibre is now carried out at a flax mill. Here 
the flax straw has to pass through several processes, vix., ^‘retting,” ‘‘breaking,” 
and “scutching” before commercial fibre is obtained. 

“Retting,” or rotting, is a process of decay or fermentation by which the inner 
or woody portion of the plant is separated from the fibre. There are two ways 
of doing this, viz., “Dew retting^’ and “water” or “bog” retting. 

The latter is the method most generally adopted in European countries; it is 
quicker than dew retting. This method consists of immersing the bundles in pits, 
pools or streams of soft water for about 7 to 14 days, the time depending upon 
the softness of the water and the temperature of the weather. 

Writing on the subject of retting, I. W. Seaton* states: — 

“The ‘retting’ or, literally, rotting of flax straw is a process of fermentation 
to which the straw is subjected as a preliminary to the extraction of fibre. Decom- 
position is allowed to continue until the fibre strands have been exposed by the 
disappearance of the outer cortical layers, and freed from the central pith by the 
dissolution of the pectinous substances which normally bind the two together. The 
pith itself is rendered more easily frangible in the process. 

Bailliere ’s Encyclopaedia of Scientific Agriculture. 
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^^Fermentation is due to the activities of bacteria present in the plant itself. 
Both aerobic and anaerobic forms are concerned, the former beginning* the process 
of decomposition and the latter continuing it. The initiation, maintenance, and 
speed of the action depend upon the suitability of various external conditions 
which affect the rate of propagation of the micro-organisms. The propagation of 
the bacteria is accelerated or retarded according to the temperature, chemical com- 
position and acidity or alkalinity of the growth medium, in this case, water. 

^^Retting is variously carried out in ponds or tanks in which the water may or 
may not be slowly changed during the process, in sluggish streams or rivers, or 
by spreading the flax on the grass to allow of its saturation by dew, rain, or other 
form of precipitation. 

'Tond retting in specially constructed ponds about 10 feet wide and 4 feet 
deep is the usual Irish method. The ‘beets^ (sheaves) of undeseeded flax are 
placed roots downward in these ponds. They are packed loosely, and set in an in- 
clined position in overlapping layers. The whole mass of flax is then weighted 
down by stones or sods placed on heavy planks. A pond .16 feet long usually 
suffices for the crop from an acre. The water used should be soft, clean, clear and 
free from mineral salts which may stain the fibre. The walls of the dam possess 
similar staining properties, though not to any harmful extent. Blue clay tints th% 
fibre bluish, while a yellow clay imparts a pale-yellow colour. 

‘^With the commencement of retting the mass of fiax tends to rise, and as the 
process nears completion it sinks. The system of weights is usnallv adjusted in 
such a way as to maintain the flax at a constant level, 2 or .1 inches, below the 
surface of the waler. The process is complete when the stems break readily with- 
out bending, and when the fibre pai*ts readily and completely from the }>itli. Tliis, 
in favourable conditions and with a water temperature over flOdeg. F., usually 
occupies eight to twelve days. Under-retting renders tlu^ subsequent mechanical 
processes in the production of flax more difficult, wdiile over-retting, l^y the dissolu- 
tion of the fibre strands themselves, will destroy their value completely. 

“The process is retarded if the water of the pond is slowiy changed during 
retting, and this variation in practice is believed to produce a better quality of 
fibre. Retting is much slower in new ponds than in old ones, as the organisms re- 
sponsible accumulate in old ponds and survive as resting spores in the black mud 
which gathers on the pond bottoms. This deposit is often used as an infective 
material to accelerate the action of new dams. Dams are usually filled a few weeks 
before steeping time. 

“Retting in slowly moving rivers is most successfully carried out in the River 
Lys, Belgium. The water of the Lys is very deep and sluggish— the fl^w* being 
about three-quartei-s of a mile per hour. The water is soft and contains a largie 
amount of organic matter from the towns and villages on its banks, which, 
together with the enormous amount of retting carried on, ensures a efantinuous 
supply of putrefactive organisms sufficient to compensate for the quantity carrit*d 
downstream by the riveUs motion. 

“Steeping extends from mid-April to mid-October, and is by no means confined 
to flax grown hi the immediate neighlxiurhood. The flax beets (sheaves) are 
arranged, heads and roots alternately, in large wooden crates whicli are shrouded 
in coarse canvas to retard water movement through the flax. These crates are sub- 
merged 3 or 4 inches below the water surface by weights, and are moored to the 
river bank. Retting occupies from six to nine days according to the temperature 
and condition of the water. 
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“The water temperature in both pond and river retting varies from about 
54deg. to 77deg. F., and, within limits, the rate of the process varies directly with 
increased temperature. This fact has led to the development of many systems of 
tank retting by which the water temperature and other contributory conditions can 
be controlled. Moreover, retting can be practised in this way in centrally situated 
localities and all the year round. The process was first promulgated by Schenk in 
America in 1846. The water temperatures used vary from 70deg. to 90deg. F., and 
retting may occupy as little as fifty hours, but the process is usually a costly one 
and the fibre produced is apt to give an inferior yam.^^ 

Experimentally fiax has been completely retted at the Washington Experiment 
Station, U.S.A., in 110 hours by maintaining the temperature of the water at 
llOdeg. Fahr. 

In the “Country Gentleman’' of April, 1930, A. Cutting refers to the installa- 
tion of flax retting tanks by the Oregon State Government wherein flax is ti’eated 
commercially in slowly circulating warm water, not exceeding 84deg. Fahr. Under 
this new method the time of retting is reduced to four or five days, whereas for- 
merly with cold water in tanks it took thirteen to fifteen days. In the same ai*ticle 
he also refers to the very great success whioh has attended the introduction of 
'mechanical handling plant which has reduced the cost of fibre production by two- 
thirds, in connection with whicli, flax pulling machines are of particular interest. 
With regard to these it is stated — “With this macdiine ilie fiax is pulled up by the 
roots and carried upright into a binder head by three sets of inclined belts running 
in contact. There it is bound into eight-inch sheaves with the root ends all S(}uar<‘ 
across the butts. Not only does it harvest the crop cleaner than by hand, but it 
actually takes the place of some fifty men.” 

It is believed that dew retting was introduced into Australia about 1891 by 
Messrs. Woolf Bros., of Traralgon, Gippsland, Victoria, who are also the pioneers 
of the Australian flax industry. 

The work of dew retting in Victoria, as desciibed by Messi's. Woolf, consists 
of spreading the flax straw in straight rows about an incli thick on a clean pa(i- 
dock, grass for preference, hut stubble will do. The flax being spread out in this 
way is allowed to lie for two to four weeks on one side, when the rows, by a deft 
process of running smooth sticks like fork handles under them, are turned over and 
allowed to lie for about the same time on the other side. The straw is allowed to 
lemain exposed to the weather until the “retting” is completed. As with water 
retting this depends upon the temperature and also upon the weather experienced. 
The proper stage is readied when the inner woody stern breaks scprare off on being 
bent, and the fibre separates easily from the stalks. As retting is a process of 
decay which, if carried too far, will injure the rprality of the fibre, it is important 
that the process should be stopped when the proper stages has been reached. This 
can only be determined by observation, and requires a skilled and experienced 
worker. The risk of injury is much less with dew retting than with water retting. 

When the straw is sufliciently retted, it is dried and then stored for further 
treatment or dealt with immediately by machines known as “breakers” and 
“scrutchers.” These effect the removal of the woody useless matter from the fibre. 
After the breaking and scutching, the cleaned and dressed fibre is packed in bales 
for market. The produce from the scutcher and breaker consists of clean fibre, 
fine tow and coarse tow. 
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In America binder twine is made from flax straw, and for this purpose it is 
not retted but treated by a drying process which enables the straw to be converted 
into binder twine by one continuous factory process. 

A good crop in Australia produces about 2 tons of unthrashed straw per acre, 
and from this will be obtained about 6V2 centals of grain and 34 cwt. of thrashed 
straw. Average yields are about 30 ewt. of unthrashed straw containing about 5 
centals of linseed grain and about 25 cwt. of thrashed straw. 

The flax miller purchases the unthrashed straw from the grower. Prior to 
the war the price paid was £3 lOs. per ton, and during the war £4 per ton. The 
following table* shows the produce and its prewar value obtained from one ton of 
iinthrashed flax straw in the Drouin district, Victoria; — 


Prcxluce. 


Pre-War Prices. 





£ 

s. 

d. 

3 cwt. 

Linseed 

At £14 i)er ton 

2 

2 

0 

cwt. 

Fibre 

„ £45 „ 

2 

16 

.3 

^ cwt. 

Fine Tow ... 

„ £10 „ 

0 

5 

0 

22 cwt. 

Coarse Tow 

£5 

0 

10 

0 




£5 

13 

3 


The yield of clean libre given in the above table is considered by a competent 
authority to be a \ ery low one and capable of considcT'able improvement. 

In March last, Meggitt Ltd., the Australian manufacturers of linseed oil and 
cake (linseed nuts) were offering £12 per ton (10s. 8d. ])er cental) for Australian 
grown linseed grain, and al.^^o pointed out tliat normally the price of be.st (piality 
Calcutta grain is £1S pcT’ ton, c.i.f. Sydney. 

In Canada and the I'nitcHl States of America the crop is grown largely for 
grain alone, and theii^ is no reason wdiy at least sufficient for the requirements of 
Western Australia cannot be grown in this State; but to derive the fullest benelit 
from the growth of this ci'o]) tlu* straw as well as the grain should be utilised 
for fibre. 

When the area of linseed grown in this State warrants it, it is believed that 
facilities for cru.shing the grain and extracting the oil will be fortiicoming and 
thus render the State independent of iinportations of linseed oil for paint or lin- 
seed cake for stock feeding. It is also possible that facilities for treating the fibre 
wiJl also become a\’ailal)le. This is particularly the case, as it is reported that 
machines hav(‘ b(*en de\'ised for treating the straw and manufac'turing the fibre 
without the preliminary “wet” or “dew” retting. 

The advantages to the Slatt* arising out of the establislimeiit of the flax in- 
dustry and the prospects of remunerative returns to individual farmers are suffi- 
ciently good to warrant them planting snnall areas to ascertain the suitability of 
their particular holdings for the growth of this crop. No exceptional methods of 
cultivation are necessary; tin' thorough i/iethods practised by careful growers to 
produce good crops of potatoes, oats, or wheat are sufficient. 

* Agricultural Research in Australia: Bulletin No. 2, .Idvisory Council of Hcieiice 

and Industry. 
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EXPERIMEOT ON GREEN MANURES. 


H. R. Powell, B.Sc. (Agric.), 
Agricultural Adviser. 


During recent years more and more attention is being paid to the subject of 
green manures. In years past the ploughed-in residues of weeds assisted consider- 
ably in improving the physical and organic nature of the soil, but now we have 
definite proof that some plants (e.g. Legurninoseae) are better adapted for the pui*- 
pose. These legumes, which include the peas, beans, vetches and lupins, have 
formed definite partnerships with bacteria in the soil, by which the bacteria have 
free accommodation in tlie nodules on the roots, a plentitude of water and plant 
‘iood, and the only thing required of them is that they supi^ly the legume with 
nitrogen. This they are able to do from supplies obtained directly from the air. 
Thus we see that the nitrogen derived from the decomposition of a leguminous 
green manure crop, is in the nature of a direct gain to the soil. 

The following is a table showing the nitrogen content of various legumes : — 



Nitrogen in 10,(X)0lb8. 
green crop. 

Equivalent to Nitrogen 
in Amm. Sulphate. 


lbs. 

lbs. 

Tick Beans 

.58-0 

547 

Vetches 

61-0 

576 

Peas 

,51 0 

481 


The above does not necessfirily mean that all the nitrogen contained in the 
above crops will be available to the following cro[), but it signifies that given proper 
treatment, attention being paid to ploughing in at the right time (when ample sup- 
plies of moisture are available), the chances of its loss will be minimised. 

The green manure crop does not only supply a limiting factor to i)lant growth, 
namely nitrogen, but it sup})lies other virtues as well. Included in them are the 
following : — 

(1) The formation of nitrogen to the available nitrate form calls for the ser- 

vices of specific soil bacteria. It is obvious, then, that a copious supply 
of organic matter is desirable for their growth and multiplication to 
ensure that in succeeding years the work of nitrate formation will be 
earlier and better completed before the drying out of the soil inhibita 
their action. 

(2) The physical nature of the soil can also be greatly improved. Light sands. 

can be built up into good soils by humus incorporation. This has been 
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actually done in Germany on barren lands by the use of ErT’cen manure 
lupin crops. Heavy lands in conjunction with liming can also be ^eatly 
improved. 

As a few of the virtues of green manuring: have been discussed, I will uaw* 
relate the process of an actual experiment carried out in the vineyard of Mr. H. 
Thomas at Caversham. The objects of the experiment were as follow: — 

T. To determine the g^reen manure crop that best suited the soil and climatic 
conditions of the Caversham and similar ‘g*rape-growing districts. 

TI. To determine the ease with which the crop could be successfully ploughed 
under at the right stage, 

HI. To determine the (juickness and completeness with which the crop decom- 
posed when j)loughed under. 


Begarding I. — Naturally, varieties of legumes suggested themselves first of all. 
We saw before that they had the power of really adding to the soiPs supply of 
nitrogen. They are fairly quick growing, and their herbage is succulent. It was 
then decided to test the following legiunes — 

(a) Field Peas. 

(b) Vetches. 

(c) Tick Beans. 

(d) Peas and Beans. 

(e) W.A. Blue Lupins. 

(f) N.Z. Blue Lupins. 

(g) N.Z. White Lupins. 

In addition to the crops of legumes it was thought that some of the cereals might 
have qualities other than that of the addition of free nitrogen. Of course, there 
are bacteria in the soil living on organic matter that can fix nitrogen themselves, 
and thus add to the soifs supply. The organic matter supplied by the cereals 
might suit them better; therefore, it was decided to try out — 

(i.) Barley, 

(ii.) Oats, 

singly, and also to include them with some of the legumes, namely, oats with peas, 
barley with peas, and oats with vetches. 

The arrangement of tlie plots and the (piantities of seed sown per acre will be 
seen from the following table. The individual plots, consisting of alternate rows 
of currants, ran east and west and were .OOb of an acre in extent. The soil was 
even and consisted of an alluvial silt, of fairly good quality. The slope was even, 
and ran east and west, and the drainage waters were encouraged to escape by the 
fact that the ploughing was turned on to the vines. Consequently it was found that 
littlp damage was done by standing water. 

The seed was sown on the 22nd May, 1931, in seed beds that were well ploughed 
and in a good state of tilth. Prior to seeding, superphosphate at the rate of 3^4 
cwts. per acre had been applied. 

The following table traces the history of the plots from germination to in- 
corporation within the soil: — 
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Unfortunately, as seen from the statement, the cereals and lupins failed to 
come up to expectations. Judging by various crops in the vicinity I came to the 
conclusion that the particularly cold and cheerless weather was in the main to 
blame. It is interesting to note that the shelter afforded by the cx)ver crop some- 
what improved their growth and condition. 

With regard to the lupins, the cold weather was again instrumental in checking 
their growth, together with an insufficiency of the specific nodule bacteria in the 
early stages of their growth. 

On the 14th September, with the advent of a little warmth, the plants,, 
especially the New Zealand varieties of lupins, immediately responded, and had it 
been possible to retard the time of ploughing, indications pointed to the fact that 
a considerable amount of material would have been returned to the soil. However, 
it was too late. 

The failure of these crops emphasises the fact that a green manure crop must 
not be too susceptible to variations in the climatic conditions. In other words, it 
must be reliable. 

The following is an analyses (taken from ^^Feeds and Feeding^’ by Henry & 
Morrison) of the following crops — 


— 

Per cent, 
dry matter. 

Amount in lO^OOOlbs. green material of 

Nitrogen. 

Phosphoric 

Acid. 

Potash. 

Potash. 

Tick Boans 

17-6 

58 

12 

37 

Peas 

18-8 

61 

12 

32 

Vetches 

20*4 

61 

16 

50 


Applying these analyses to the results obtained, we have — 


Crop. 

Weight 

per 

acre. 

Dry 

matter. 

Nitro- 

gon. 

Equiva- 
lent to 
Nitrogen 
in Am- 
monia 
Sulphate. 

Phos- 

phoric 

acid. 

Equiva- 
lent to 
phos- 
phoric 
acid in 
Super. 

Potash. 

Equiva- 
lent to 
Potash in 
Sulphate 
of 

Potash. 


tn. ct. 

cwts. 

1 

lbs. 

lbs. 

lbs. 

lbs. ' 

lbs. 

lbs. 

Tick Beans... 

12 0 

42 

156 

736 

32 

286 

99 

185 

Peas... 

12 16 

48 

146 

688 

34 

304 

92 

170 

Vetches 

11 11 

47 

157 

740 

41 

366 

128 

237 


It is significant to note that crop bulk, irre.spective of variety of crop, does not 
determine the composition of the nitrogenous and mineral material contained in the 
crop. 

Vetclies returned more material to the soil than did either the pea or bean 
plots, yet they returned less total green bulk. 

I previously emphasised the fact that the nitrogen obtained from the legumin- 
ous green manure crop is more or less in the nature of a complete gain to the soil. 
The organic nitrogen of the crop is obtained from the nodule bacteria and built up 
into plant tissues. On the decay of these tissues the organic nitrogen is converted 
by the specific action of certain other bacteria to the nitrate form of nitrogen which 
usually exists in the form of a calcium nitrate. The organic material incorporated 
also stimulates the growth of other bacteria, some of whi(di have the power of 
directly fixing nitrogen from the air. On the death of their bodies nitrates are 
eventually produced. 
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Turning our attention now to the minerals obtained in the crop, it is obvious 
that they were obtained from the soil and that they are going back into the soil. 
The roots of these crops have ramified through considerable areas of soil, collecting 
phosphoric acid and potash, etc., and other substances in solution from far and 
wide. These substances are especially concentrated in tiie growing and fleshy por- 
tions of the plants. Now, it seems most probable that these minerals, when set 
free by decomposition, are in an ideal place, for the feeding roots of the vine are 
essentially shallow. 

II. — The ease of ploughing under. 

The ease of ploughing under a green manure crop carries an instant appeal 
to all engaged in viticultural pursuits, and justly so. An easy burial, especially 
when well done, saves time and money, and consequently is one of the factors that 
contribute to ultimate success or failure. 

When we consider tlie ease of ploughing under the various crops we see 
that some are much easier to manipulate than others. For example — 

Field Peas were extremely difficult to plough in. In that case T think the prin- 
cipal cause was the fact that the peas had a very insecure hold in tlie soil which 
resulted, on ploughing, that accumulations of material choked the plough, caused 
incomplete burial, and incidentally tried the patience of the operator. Therefore, 
we must bear in mind that material incomi>letely buried only partially decomposes, 
and the purpose for which the crop was planted is, therefore, not consummated. 

Tick Beans were fairly easy to plough in, and only small aniounls of material 
protruded from the central furrows. 1 have seen that when, prior to ploughing, the 
beans are knocked down by the reversed harrows, the actual work of ploughing has 
been rendered more easy, and that also the incorpoi*ation of the (U’op has been 
better done. 

Beans and Peas. — These two legumes grew well together. The beans easily 
supported the peas, and thus made the work of ]floughing undei’ fairly easy, and 
resulted in a more efficient burial of the crop. 

Vetches. — This cro|) was particulaivly easy to plough under. This Avas due to 
the particularly firm hold that the veUdies had in the soil. 

Fro?n the above obsenations it will be seen that the ease of ploughing under 
of the various crops is as folhnvs: — 

(a) Vetches. 

(b) Tick Beans. 

(c) Ben ns and Peas. 

(d) Peas. 

III. — Decomposition. 

The plots were ploughed on tlie 14th of September to a depth of 9 inches. 
From the beginning of September to tlie incorporation of the green manure (unps 
85 points of rain fell. The ground was still moist and had not dried out through 
the transpiration of the crops. From the 14th of September to the 2nd October 
116 points were recorded, and from the 2nd October to the 5th No\’ember 138 points 
of rain fell. On all these dates samples were taken, and the processes of decom- 
position studied. 

Field Peas* — On the 2nd October, 1931, 1 fomul that the lack of uniformity 
in ploughing made it somewhat difficult to obtain evim samples; howe\er, decom- 
position had proceeded rapidly: the leaves, tendrils and the extreme upper stems 
had completely lost their form, and consisted of green slimy masses of material. 
The lower lignified stems were entirely unaffected, while the major parts of the 
upper stems were reduced to vascular skeletons. The tew pods were unaffected. 
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Where the plants had been buried eompletely, their large moisture content 
81.2 per cent., had considerably hastened the processes of decay, but those incom- 
pletely buried had dried out only. On the 15th October I was surprised to see no 
noticeable advancement in decomposition. The ground was obviously moist, but one 
did not see the oozy masses one saw on the first visit. The cc^|icentration of water 
had been lowered, thus checking decay. In most of the plant, s their whole vascular 
framework could be made out — only the parcnrhf/matoHs tih'snes had been changed. 

On the 5th November no further advancement was to be seen. 

Vetches . — On first sampling on the 2nd October, lO.'ll, this crop seemed to have 
lost more bulk than the others. The decay of the parenchymatous tissues was very 
active, and as lignification had not proceeded to such an extent, due to the fact that 
the crop was in a less advanced state of maturity, decomposition was more general. 
On subsequent visits no further |)rogre.ss was noticed, leaving the vascular frame- 
works of the plants in the rnajoi’ity of cases (]uite intact. The residiu's were, how- 
ever, extremely light, 

Tick Beans . — On the 2nd Octobei*, 1931, decomposition was very active in the 
succulent parts of the plants, but these were restricted to the leaves and extreme 
apical portions of the stems. The major |)arts ol‘ the stems, though not lignitied to 
any great extent, were entirely unaffected and were (piite as green as the day they 
were ploughed in. The rate of decay aj)peared to be directly correlated to the con- 
centration of watei’ contained in the plant tissues. 

On the 15tli October, 19,31, it was found that decomposition had commenced on 
the stems. T]ies(‘ w(*re blackened, but the decay u’as only sii{>crlicial and had 
ap])arently ceased before my \isit. In some cases the decomposition of the j)ai’en- 
chymatous tissues had not been completed, though the soil conditions were excellent, 
and compared more tliaii favourably with well })r(‘i)ared fallows found in other 
parts of the distihct. 

On the 5th November, decompo.sition was found to be no further advanced and 
it was obvious that incorporated in the soil was a large amount of woody material. 

To furthei* compare the rate of decomposition of the various crops two areas 
of six square yards were dug up in each plot and the material sifted out and 
weighed. This was done in the vetch and bean plots, hut, unfortunately, due to 
incomplete burial it was impossible to do this with the pea cro}). 


VETCHES. 

lbs. 

Average weight two weighings of dried decomjwsed material ... ... 2-25 

Average weight two weighings of green crop ... ... ... ... 33-625 

Average calculated to dry weights ... ... ... ... ... ... 6-75 

Approximate loss of weight through decomposition ... ... ... 4-5 

Percentage loss ... ... ... ... 67% 

TICK BEANS. lbs. 

Average weight, two weighings of dried decomposed material ... 4 

Average weight, two weighings, of green crop 34-37 

Average calculated to dry weights ... ... ... ... 6-06 

Approximate loss of weight through decomposition 2-06 

Percentage loss ... ... ... ... 34% 


These figures cannot be taken as scientifically correct, but, nevertheless, they 
approximate closely to observations made in the field. 

The residual material of the bean crop was considerable. It not only included 
the lignitied lower stems, but, in addition, the extreme basal portions of the plants 
and the adherent roots, which were not included in the initial weighing for the 
green crop bulk. On the other hand, the vetch residues, with a minimum of lignifica- 
tion, were light, showing that decomposition was more complete. 
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Though this experiment was not as comprehensive as it might have been, it 
demonstrated, however : — 

(a) That certain crops are not suitable for general use as green manures for 

the conditions under which they were tested. It is necessary to have in 
mind the fact that the green manure cj*op must be dependable for all 
conditions: therefore, we can safely assume that barley, oats and the 
lupins are not satisfactory for the purpose. 

(b) That peas, tick beans and vetches made excellent growth. 

(c) That tick beans and vetches could be easily and completely incorporated 

in the soil, while the heavy crops of j)eas could not be readily buried. 
The peas, thereffjre, are an uneconomic loss through not serving the 
})urposes for which they wwe used. Discing prior to ploughing would 
ensure a better burial of the green material, but on the smaller farms 
this would be impossible owing to lack ot [Proper implements. 

(d) That vetches decomposed much more readily than did either the beans or 

])eas, and from the analyses they contained more nitrogen, phosphoric 
acid and pot^ish than did the other crops. The question of the maturity 
of the crop when ploughed in, is very important — from the chart it will 
bo seen that the vetches had not commenced to flower, that the beans 
had, and the latter is the stage that is usually recognised as the best 
time to plough in. 

J am convirK'ed that the deciding factor in complete and economic decomposi- 
tion is the pix'setice of a high percentage of parenchymatous tissues in the crop, 
together with a liigh pen-eiitage of moisture. Tfiis stage has already passed when 
the crop is flowering. 

The nitrogcMious, ph()s|)lior‘;c and potassic material are especially concentrated 
in the rapidly growing tissn(‘s, and it follows that a rapid decay will ensure that 
these materials will he readily available for the vine or tree as the case may be. It 
is hoped that experiments will be conducted next year to confirm these statements. 
Other factors affecting green manure crops are the following : — 

(1) The retarded ploughing in of a cro|> may, especially if succeeded by dry 

conditions, seriously in,jui*(* the vines, through — 

(a) excessive drying out of th(‘ soil by the green nianui-e <'rop through 
transpiration ; 

(h) failure of the croj) to adecpiately decomj)Ose, thus causing furtlicu' 
(Lying out of the soil; 

(c) I 0 S.S of plant requircunents contained in the lignified and un- 

decoinposed residues ; 

(d) waste of time and money if the green manure ('roj) does not s(‘r\ e 

the purpose for whieli it was intended. 

(2) Green manuring is recognised by the leading Agricultural countries of the 

world as a fundamental for the successful growth of horticultural and 
viticultural crops. It also enables the i)hosphoric and potassic fer- 
tilisers to be applied in the autumn, when the green manure crop is 
sown, thus improving that c,rop, and permitting the major crop to 
benefit more fully from the fertilisers than when tliey are applied in the 
spring. 

In (jonclusion, I would like to thank Messrs. Wilson & Johns and Mr. William 
Padbury for their generosity in supplying seed; Mr. Thomas for the use of his 
vineyard for the experiment and for his sustained interest, and the Members of the 
Midland Junction Horticultural Classes for their co-operation. 
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CREAM CHEESE. 

G. K. Baron-Hay, Superintendent o|f Dairying. 

During the last few weeks a large number of inquiries have been received 
from farmers as to a method of making cheese on the dairy farm for home con- 
sumption. 

The manufacture of Cheddar cheese is a highly technical process, and requires 
special machinery and experience in operation. 

Cream cheese, however, calls for very little special apparatus, and, with care, 
a highly palatable and nutritious article may be produced on any dairy farm. 

The following articles are required: — 

One 2-gallon enamel bucket. 

2 smaller buckets for straining, 

A supply of fine dairy" salt, 

Rennet, either tablets or liquid. 

Ladle, 

4 huckaback straining cloths, 2 feet square, 

A dairy thermometer, 

Several cheese moulds — any empty tins od‘ a suitable size may be used, 
A supply of cheese cloth for lining mouldsi. 

For the production of cheese it is essential that cleanliness should be observed 
m the handling of milk during milking, separation, and in all processes mentioned 
for the manufacture of the cheese. Milking utensils must be clean and sterile, 
every utensil with which the milk or cream cotoies into contact being properly 
washed in boiling water before using same. 

The cream selected for cheese-making should be fresh, and should have a butter 
faft content of approxinnately 15 per cent. As the use of the farm separator is 
general in this State, and a butler fat content of 40 per cent, is the aim in separa- 
tion, it will be necessary to break down the butter fat content of such cream be- 
fore treatment for the making of cream cheese. Fresh skim milk may be used 
for breaking down the cream, for w"hich, howevdr, a simple calculation is required 
for the quantity of skim milk to add to the cream in order to obtain the desired 
'resjult of 15 per cent, butter fat in the final product. The .square method below 
will be found the most oonvenient. 

This method gives the proportions in which the cream i^ separated, and skim 
milk should be mixed in order to produce a product containing 15 per cent, butter 
fat. 

A suitable quantity of cream with which to* work is two gallons, or about 20 
lbs., which will make approximately 7% lbs. cream cheese. 

After the cream testing 15 per cent, butter fat has been produced, this should 
be brought to a temperature of approximately SOdeg. Fah. It will be found that 
if separation is carried out soon after milking, the temperature will approbdmate 
this figure. When at this temperature, for about 20 lbs. cream a starter of cup 
of sour cream, having a pleasant flavour, should be added and well stirred. Then 
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the cream should be allowed to stand for several hours until a distinctly acid 
flavour may be detected, but no eurdlinj? lias taken place. The acidity will then be 
from .18 to .22 per cent. 

In Western Australia, |>articularly durinii the summer months, the addition of 
a. starter is unnecessary, as on keex)in»- cream for from 12 to 24 hours, dependinji' 
on the atmos])heric temperature, an acidity of the figure mentioned will be de- 
veloped naturally, and, if cleanliness has been observed in the production of the 
cream, this acidity should be of a desirable character. 

Rennet, tx) coagulate the casein, is now added, 2 gallons of creain requiring 
40 drops of re'nnet, which should be mixed in a small wineglass oi' (dean water and 
poured slowly into the cream, stirring well while adding to ensure thorough mixing. 
This should lx? done in a perfectly clean enamel bucket. The cream is now anowed 
to stand for from 1% to 2 hours until the curd is firm. Kinnness may be rested 
hy drawing the linger or a glassi rod through the curd which sliould break cleanly 
without any dragging. When this stage is reached the cream is ready for straining. 
The curd should now be removed from the whey or lirpiid ]>()rtion with a skimmer 
or ladle, and laid gently on straining cloths whicli should line one or more l)nckets 
in readinesis for straining. Huckaback towelling, about 2 feet square, has been 
found a suitable material to use as strainers. The straining cloth is noAv tied around 
the curd, Avhich should be bung for 24 hours to allow the moisture to escai)e. When ., 
the mass is fairly well diained the cloth should be changed, fine salt added to th(‘ 
curd, then rewra}>)'e(l and put under slight ]>ressure tVlr a few houis. The per- 
centage of salt to add depends on the taste of the manufacturer, l>cr cent, being 
found most popular, or 27 ounces for the amount of cream ))eing u^crl, /.c., 20 lbs. 
producing approximately 7Yi lbs. cream cheese*. 

The degi'ee of pi’essnre and the length of tiim? to lx? kept under this in'essui’e 
will be indicated by the condition of the curd. A soft curd which would 
have be^n dcv(‘lo])ed where the acidity Ava.s low would nc(‘(l npproximat(‘ly 
8 lbs. [)r(‘ssure for 8 hours, while a fairly dry firm curd produced where the acidity 
was hig*h might retjuire only 4 lbs. for 4 lumrs. A brick weighs fupproxiniately 
I lbs., and may be used foi* weighting, being placed over a iiiece* of wood, beneatfi 
which is the cheese securely Avrapped in tlx* huckaback towelling used for strain- 
ing. Pressure ^ftlOuld lx* removed Avbeii the curd is suClicic ntl v dry, and the curd 
moulded into .some snilahle form. Shalh)Av cylinders, from 11 to 2 inches deep 
and 3 inches across, which Avill contain 7 to 8 ounces of cheese, will be found suit- 
able. The.se moulds should be limxl with che(‘se cloth hefore the (du'esc* is |>resse(] 
into them, Avhich assists in lending lirmiiess to the resulting ('liecse. 

Creain cheese made by this method is extremely palatable, but will not keep 
for long periods, and should be used Avithiii a few days of lieing manufactuixxl. 
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DENTITION OF SHEEP- 

H. McCallum, Sheep and Wool Inspector. 

A most important matter in connection with sheep farming is that of judging 
the age of the animals. This is usually estimated from the condition of the eight 
incisor teeth in the front of tlie bottom jaw. However, misunderstanding some- 
times arises when the exact age of the animal is required, and the better method 
when offering sheep for sale is to state the date of dropping. This information 
is not always available, and the following description of the sheep^s mouth from 
birth to maturity will be useful to those whose knowledge of sheep is slight, 

A full-mouthed sheep has thirty-two teeth, eight incisors, and twenty-four 
molars, six on each side of both jaws. The incisors are for nipping off the food 
and the molar teeth arti used for mastication, their surfaces being irregular and 
suitable for grinding. 

The teeth develop in Iavo lots; the first set is temporary and consists of eight 
incisors and three molars on each side of both jaws, all of which are up by the 
time the animal is two months old. At from twelve to fifteen months onwards 
these teeth are gradually replaced by corresponding permanent ones. 

At birth a lamb possesses two temporary (‘cntral incisors, and at the end of 
four weeks all the eight temporary incisors are up with usually three mo^rs in 
each of the upper and lower jaAVs (first, second and third temporary molars); at 
three months the fdurtli, and permanent, molar is cut; at nine months the fifth, 
also ])erniarient, molar makes its api)earaiicc; and at eightee]i months the first and 
second temporary luive been pushed out by the corresponding permanent molars, 
the third is covered ))y the third permanent, and the sixth permanent molar is cut. 
Thus a sh(‘ef> has all its permanent molars up at from eighteen months to two 
>'ears. 

With the incisors, the first two, or central permanent teeth, make their 
appearance at from lAV(*lve months in early to fifteen months in late dentition. 


riRS^ 



2 v»A«S AT 3 A VCAAS 

Dent ItioiJ — ^Incisors, 



Dentition — Molars. 

2. Molars at 9 months. 3. Molars at 2 years. 


1. Molars at 3 months. 
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The sheep is then known as a ^‘two-tooth’^ or ^^hogget/^ At two years of agti 
the two teeth on either side of the central teeth are replaced by two permanent 
teeth. The sheep now becomes a "four-tooth/^ At three years of age the two 
third permanent teeth replace the corresponding temporary ones and the sheep is 
said to be a "six-tooth.” At four years the last two permanent incisors appear, 
and the sheep is then an "eight-tooth” or "full-mouthed.” 

From this time onwards the age of a sheep cannot be accurately determined 
by the teetli. From about five years onwards the central teeth will show signs of 
separating in the middle, and as the sheep ages, other teeth will separate and 
may be broken. With age, the teeth become worn down or lost and the sheep 
is then known as "broken-mouthed.” In the case of broken teeth it is wise, if 
only three or four or 1‘ew’er teetli remain, to pull them out and leave the animal 
"gummy.” A sheej) cannot bite wdth odd or gajiped teeth as well as it (‘an with 
the gums. 

Sheep have been known to retain good teeth until an old age. The weai* ol' 
the teeth, like their development, d(*pends on the class of country, climatic ('ondi 
tions, the early or late maturity of the breed, and whether the month is del'ective 
or of good shape. 

Old slieei) should not be purchased oi* pastured when younger ones ai(^ pro- 
curabk*. Further indications of old age are sagging of the loins, distended 
nostrils, and deterioration of the fleece in (jiiaiily and quantity. 
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OBITUARY. 



late W. T. I^ioliardsoii. 


Since tlie ])ub]i('atio:i of our last issiu* tli(‘ *\Iounial’’ has siilfered a sad loss 
ill the decease of our cstei iiied ('oll(‘au'ue and contributor, th(‘ late Mr. W. Kicli- 
ardson, Poultry Ad\isei' to the Department of A,i>ri('ullnre. lie was a [lersonalitv 
of wide and \aried exjierience, genial, courteous, and highly respected by all with 
whom lie came in contact, and his lieljiful advice and instructi\e articdes appear- 
ing' in these pages from time to time were a source of gnud inteirst to those (‘3i- 
gaged in (he iioultry farming industry. 

l>orn at Hari'clona (Sjiain) on 3rd flune, 1874, Ids business training h'-gan in 
Kngland in ('onnection with the overseas departments of se\eral big rnsriantile 
houses. Latei’ in life In* aiioiited Western iVustralia as liis lioiiu', and migaged 
himself in the pa.>toi-al indust i-y of tin* North-West, being at times musterer, boun- 
dary rider, horse-breaker, and eventually manager of stations there. It was at 
IvaJgoorlie 1 h‘ Hrst took up jxmltry farming, and established what uas then the. 
largest farm of its kind in th(‘ State. Transferring his activities to Canning, the 
late A’r. Kichardson receixcd his appointment to the Detmrtment of Agriculture 
in October, 1021), and his jiropeity wa.s converted by him into an experimental 
farm for the benefit of the industry. 

During the great War, Mr. Richardson joined up with the 10th Light ITorsc, 
and saw service in Egypt, Palestine, and Jerusalem, right through the Sinai cam- 
paign. He was an exemplary citizen, and with all Ids varied expm’icnccs h- pre- 
served a quiet, unassuming manner that made him a popular favourite. 
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PRODUCERS' MARKETS CO-OPERATIVE, UMITEp. 

QUARTERLY REPORT FOR PERIOD ENDING 15th NOVEMBER, 1931. 


Fruit : Supplies of fruit at the beginning of the quarter were only moderate, 
consisting mostly of citrus fruit. 

Values for Navels were only fair; heavy suv>plies of falls and inferior fruit 
being marketed. Lemons were particularly dull, there being no demand whatever 
during the quarter. Valencias were also marketed during the first of the quarter, 
but were of poor colour, and met with very little support. 

Apples of small grades were plentiful and values low. Toward the end of tie 
quarter, with weather conditions improving, values also improved and many early 
varieties of fruit made their appearance. 

^ Local Tomatoes touched the exceptionally high price of 45s. per % bushel, 
while Strawberries, Cherries and early Apricots and Peaches were supplied. With 
the exception of Granny Smith, ap[)le values continue at low rates, only very 
slight impovement throughout. 

Vegetables : Supplies of vegetables have been good. Potatoes were in good 
demand and values uniform. Main crops are not yet on the market, but indications 
are that values will be considerably better than last year. Pumpkin supplies shor- 
teneil and vfdues for prime lines increased. Swedes were plentiful and values in 
the main weie low. An odd line of choice stuff would command higher rates. Cab- 
bage was steady in supply and value. Cauliflowers were plentiful early in the 
ptmiod and the demand good, values being high for prime lines. During the last 
month, however, supplies ceased. Peas were heavily supplied from the Metro- 
poh.tan area, and values were at glut level. French beans and Runner beans are 
forward now in fair quantities and the demand good. Rhubarb supplies were 
plentiful and values good throughout. Bunch lines, heavily supplied, and all lines 
excel t turnips, sold to a good demand. Lettuce of good quality in good demand 
all through the period. 

Eggs: During the quarter under review heavy supplies came forward both 
from the metropolitan and country districts, with the result that the demand was 
not equal to the supply and prices eased. To relieve the market, growers con- 
tinued to export every available egg, and by so doing kept prices reasonably firm, 
ranging from T^d. to 0%d. As the egg industry was passing through its “peak’* 
period supplies showed a further increase, and as a consequence prices dropped tc 
6%*L for Metropolitan new laid. This drop, together with the favourable exchange 
position with regard to export had the desired effect of making growers realise their 
responsibility to the egg industry, and the additional quantities packed for export 
again firmed, the market leaving it now firm at prices ranging from 8d. to 10y2^* 
During this period we, as export agents for the Westralian Farmers, Ltd., Fre- 
mantle, accepted large quantities for export at an advance of 7d. per dozen. 

Poultry : Supplies from the middle of August to the second week in October 
(Show Week) were heavy, with keen competition and good prices for all prime 
lines. Turkey gobblers and turkey hens were heavily supplied and, considering 
bail times, realised good values. Gobblers up to 24s. and turkey hens IBs. 9d. a 
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pair Muscovy ducks and drakes also sold well at values up to 7s. 6d. and 13s. 
respectively. Prime cockerels were in demand at x> vices up to 10s. 6d. a pair. In- 
ferior lines were hard to quit. After Show week up till the first week in November 
supplies were light with the quality poor throughout — too many aged and half- 
grown birds being marketed. The quality of the birds was not up to the require- 
ments of the trade. Turkeys, Muscovy ducks and drakes have been short supplied 
with good inquiries and values for })rime quality. Dining the past week supplies 
have improved both in tpiality and immber and promise to continue from now on 
until Christmas. 

Carcase Meat: Pork, veal, and beef short supplied with good inquiries for 
prime carcases. Lamb and mutton during August were heavily su])plied with good 
prices realising for prime lines and poor quality hard to quit. In the early part 
of September supplies were short and sold well to a keen demand. The firmness 
of the market was instrumental in making producers forward larger consignments 
with the effect of again weakening tlie market. From the middle of September till 
now supplies have varied. Apparently consignors studied the market and con- 
signed when the time was most opportune for good values. Throughout the 
quaiter under i-eview ])ork, veal, and beef have inaintained their values, but lamb 
and mutton values varied from sale to sale in accordance with quantities consigned. 
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WESTERN AUSTRALIA— DEPARTMENT OP AGRICULTURE. 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 20. — The Pruning of Fruit Trees. J. F. Moo^. Price 2s. 6d. 

No. 24. — Hints to Stock Breeders (revised). R. E. Weir. 

No. 37. — Conference of Producers^ 1910 and 1912. 

No. 46. — Fruit Packing and Marketing and Exporting of Fruit, J. F. Moody and J. Ramage. 
Price la. 6d. 

No. 49. — The Feeding of Horses. Profeasor Paterson and 0. L. Sutton. 

No. 67. — Vermin Destruction, A. Crawford. 

No. 60. — The Farmer's Clip. J. J. Mahood. 

No. 68. — Flaying and Treatment of Hides. R. E. Weir. 

No. 74. — Tobacco Cultivation. A. R. C. Clifton. 

No. 79. — Sheep on the Wheat Farm and their Management in W.A. H. McCallum. 

No. 83, — Horticulture and Viticulture. A. Dospeissis. Price 28. 

No. 88. — Light Land : Conference. G. L. Sutton. 

No. 90. — Stock Waters : Standard for Composition of. E. A. Mann. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 93. — The Home Tanning of Sheep and other Skins. H. Salt. 

No. 96. — Poison Plants of W.A. D. A. Herbert. 

No. 99. — Australian White. Q. L. Sutton. 

No. 101. — Cotton Cultivation. G. L. Sutton. 

No. 103. — Kerosene Method for Eradicating Zamia Palm. G. K. Baron-Hay. 

No. f06. — Pedigree Selection of Seed. G. L. Sutton. 

No. 106. — The Bed Legged Velvet Earth Mite. L. J. Newman. 

No. 112. — 'Automatic Device for Eradication of Stickfast Flea. Q. Allman. 

No. 113. — Picked Pieces : Classification of Clip. 

No. 114. — Blue Mould on Citrus Fruits. W. M. Came. 

No. 116. — The Value of Windmills for Pumping Water in W.A. A. H. Scott. 

No. 117. — Cream. ?. G, Hampshire. 

No. 149. — Lucerne. G. L. Sutton. 

No. 192. — Boot Bot. A. J. Despeissia. 

No. 220. — Irrigation and Drainage. A. H. Scott. 

No. 221. — Soudan Crass. G. L. Sutton. 

No. 225. — Subterranean Clover. G. K. Baron-Hay. 

No. 238. — The first Australian Studmaster — His Flock. G. L. Sutton. (Reprint from “Jour- 
nal.”) 

No, 239. — Field ExperirnentSf Chapman. I. Thomas (Reprint from “ Journal.”) 

No. 241. — Fidd Experiments^ Merredin. Langheld (Reprint from Journal”) 

No. 242. — Field Experiments^ Awnddle, Wild and Bailey. (Reprint from “ Journal”) 

No. 243. — Successful Codlin Moth Control in W A, G. W. Wickena. (Reprint from “ Journal”) 
No. 246. — Leaf Bust of Stone Fruit. W. M, Came. (Reprint from “ Journal”) 

No. 246. — Field ExperimerUs — Wongan Farm. I. Thomas. (Reprint from “Journal”) 

No. 249. — Phosphate or Phosphoric Add. G. L. Sutton. (Reprint from “ Journal”) 

No. 260. — Sheep — Hand-feeding. H. McCallum. (Reprint from “Journal.”) 

Nok 261 — Butherglen Bug. J. L. Newman. (Reprint from “Journal”) 

No. 262. — Worms a^ecting Sheep. H. W. Bennetts. (Reprint from “Journal”) 

No. 254. — Sorrel. W. M. Came, A. B. Adams, and C. A. Gardner. (Reprint from “ Journal” 
No. 256. — Climbing Cut-worm or Tomato Moth. L. J. Newman. (Reprint from “ Journal”) 
No. 268. — Pasture Development in the Great Southern Area. J. T. Armstrong, B.So. (Reprint 
from “ Journal.”) 

'No. 25Q.-^Phosphatic Licks for Stock. Geo. L. Sutton. (Reprint from ” Journal.”) 

No. 260. — The Treatment of Bouding OreeTM, Tennis Courts and Lawns. P, G. Hampshire. 
(Reprint from “Journal”) 

No. 261. — Bose Oki^ of WoUongbar — The value of **Breeding.'* P. G. Hampshire. (Reprint 
from “Journal”) 

No. 262. — The Blow-fly Menace. H. McCallum. (Reprint from “ Journal.”) 

No, 263. — Dairy Farm Competition, Harvey District. G. K. Baron-Hay. (Reprint from 
“ Journal.”) 

No. 264.— AfsiAfe Gltmr. 0. A. Gardner. (Reprint from “ Journal”) 

-Na 266.— Bftte Lupin. G. L. Suttoa (Ra^int from “Journal”) 

No. 266. — The Blackberry PesL G. L. Sutton. (Reprint from “Journal”) 

No. 267.— Ropof AgricuUufal Society Crop Competitions. I. Thomas. (Reprint from 
“ Journal”) ^ 

^No. 268. — Soil Alkali. L. J. H. Teakle (Reprint from “ Journal”) 
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No. 269 . — Cheap Pasture Production, Q. K. Baron-Hay. (Reprint from “ Journal.**) 

No. 270.— iSftt6<erraneaa Glover Weevil. L. J. Newman. (Reprint from “ Journal.**) 

No. 271 . — Seaweed as a Fertiliser. L. J. H. Teakle and L. J. Newman. (Reprint from 
“ Journal.”) 

No. 272. — Biological Control of the Silver-Eye. L. J. Newman. (Reprint from Journal.’*) 
No, 273. — Subterranean Glover Seed and its Impurities y with a Comparison between Machine^- 
Gleaned Seed and Seed in the Burr. H. G. Elliott. (Reprint from “ Journal.*’) 

No. 274. — Nut Grass. Q. A. Gardner. (Reprint from ” Journal.”) 

No. 276. — Minerals in Pastures and their relation to Animal Nvirition. J. B. Orr. Reprinted 
from ” Journal.”) 

No. 277 . — The Potato Plot. G. N. Lowe. (Reprint from “ Journal.”) 

No. 278.— -Pear Scab. G. W. Wickens. (Reprint from ‘‘ Journal.”) 

No. 279.— Garcalio Beetle. A. Flintofi. (Reprint from “ Journal.”) 

No. 280. — Fruit Thinning. G. W. Wickens. (Reprint from ” Journal.”) 

No. 281. — The Need for Lime in Western Australian Agriculture. Goo. L. Sutton. (Reprint 
from Journal.”) 

No. 282. — The Cost of Feeding Pure Bred Cous under the Attstralian Official Herd Becording 
Scheme. P. G. Hampshire and P. 0. Cousins. (Reprint from ” Journal.”) 

No. 28.3. — The Eelworm-Oall or Root-Knit Disease. H. A. Pittman. (Reprint from “Journal.”) 

No. 284. — The Common Blue Lupin. G. A. Gardner and H. G. Elliott. (Reprint from 

“ Journal.”) 

No. 285. — Potato Diseases in Western Australia. H. A. Pittman. (Reprint from “ Journal.”) 
No. 287. — Variation in the Weight of Eggs. W. T. Richardson, Poultry Adviser. 

No. 288. — Pastures. In Areas of Medium Rainfall. G. K. Baron-Hay, Assistant Superin- 
tendent of Dairying. 

No. 289. — The Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat. Geo. 
L. Sutton. 

No. 290.— Waa: Scale {Ceroplaates Geriferus), Anderson. L. J. Newman, F.E.S., Entonlolo- 
gist ; B. A. O’Connor, B.So. Agr., Agricultural Advisor ; and H. G. Andrewartha, 
B.Sc.Agr., Agricultural Advisor. $ 

No. 291. — “ Early Blight ” or “ Leaf Spot ” and the Macrosporium “ Storage Disease ” of 
Potatoes. H. A. Pittman, B.Sc.Agr., Plant Pathologist. 

No. 292. — Cultivation of Onions. E. T. Morgan, Vegetable Inspector. 

No. 294. — Best Kept Farm Compeiition — Manjimup. M. Cullity. 

No. 2{m.-^Seed Testing— Value of. H. G. Elliott 

No. 299. — Blowfly Parasite. C. Newman and H. G. Andrewartha. 

No. 300. — Egg Export — RejectSy their Cause and Hemedy. W. T. Richardson. 

No. 301. — Wheat Heads — Parasite and other causes of Emptiness, Take-All, Root Rot, and 
Foot Rot. H. A. Pittman. 

No. 303. — Fallowing for Fertility. Dr. Teakle and G. H. Burvill. 

No. 304. — The Stayidard Egg. W. T. Richardson. 

No. 305. — Potato Certification Scheme. H. N. Pittman and H. G. Elliott. 

No. 306. — Black Spot or Scab of Apples and Pears. H. A. Pittman and H. 0. Elliott. 

No. 307. — Present Comparative Value of Feeding Stuffs. G. K. Baron-Hay. 

No. 310. — The Wild Turnip. C. A. Gardner. 

No. 311. — Care in Grutching Sheep. H. McCallum. 

No. 312. — Sdectimj the Breeding Ewe. H. McCallum. 

No. 313. — Lumpy or Matted Wool in Sheep. J. F. Filmer. 

No. 314. — Bordeaux Mixture. H. A. Pittman. 

No. 315. — Mexican Poppy. C. A, Gardner. 

No. 316. — Bananas. F. J. S. Wise. 

No* 317. — Blowflies in South-West — S^asoiwl Influence. Newman, O’Connor and Andrewartha, 
No. 318. — Bees Act. Willoughby Lance 
No. 319. — Cape Gooseberry, G. W. Wickens. 

No. 320. — Agricultural Seeds and Their Weed Impurities. H. G. Elliott. 

321. — Cooling of Milk and Cream. G. K. Baron-Hay. 

No. 322. — Feedlrig Wheat to Pigs. G. K. Baron-Hay. 

No. 324. — Seed Testing for Farmers, etc. H. A. Pittman. 

No. 325. — Apple CurcuUo. H. G. Andrewartha. 

N^o. 326. — Flag Smut of Wheat — Variety Tests. E. J. Limbourne. 

No. 327. — Wine- Making for Domestic Use. H. K. Johns. 

No. 328. — Soil Alkali — Procedure for Estimation. Dr. Teakle and L. W. Samuel. 

No. 329. — Tobacco — Downy Mildew, or Blue Mould. H. A Pittman . 

No. 330. — Chemical Weed Killers. G. R. W. Meadley and H. G. Elliott. 

No. 331. — Carniolan Bees. H. Willoughby Lance, 

No. 332. — Cool Dairies for Cream. M. Cullity. 

No. 333. — The Centrifugal Cream. G. K. Baron-Hay. 

No. 334. — Sugar Beet and Its Cultivation. G. L. Sutton. 

No. 336. — Seed and Seed-Bed Disinfection. H, A. Pittman. 
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The following publications may be obtained from the Department of Agriculture, 
Perth, on application, or will be sent post free to any address in this State on receipt 
of a remittance for the amount stated : — 

The Sandhoolc of Horticulture and Viticulture of Western Axu<tralia, by A. Despicssis, 

This publication contains valuable information dealing with all commercial fruits 
grown in Western Australia, including advice on planting, pruning, packing, 
manuring, fruit-drying, wine-making, insect and fungoid pests and their treat- 
ment, etc., and the whole forms a text book which every fruitgrower, whether 
large or small, sliould have in his possession. The price originally was 8s. 
6d., but to allow of distribution being as wide as possible it has been reduced 
to 28. 

The Pruning of Fruit Trees, by J. F. Moody, Fruit Industries Commissioner: 

This publication contains numerous illustrations, being reproduction of photo- 
graphs taken in this State, of pruned and unpruned trees, wdiich make the 
details set out in the letterpress particularly easy to understand. Price 2s. 6d. 

Fruit Packing and the Marketing and Exporting of Fruit, by J. F. Moody, Fruit In- 
dustries Commissioner, and J. Ramage, Packing Instructor: 

This publication contains invaluable information on packing and grading fruit for 
local and export markets. It is freely illustrated, and no fruit-packing shed 
should be without a copy. Price Is. Cd. 
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Where Skall I Spend My HMayt 1 

SEE 

WESTERN AUSTRALIA 
FIRST. 


Health and Holiday Resorts 
Unlimited. 


Full particulars obtainable from : — 

r.OVERNMENT TOURIST 
BUREAU, 

62 Barrack Street, Perth 

(Near Town Hall). 


Telephones: B 4376 and B 6174. 

Cable and Telegraphic Address — “ TOURIST PERTH ” 

Branch Offices ; 

Victoria Quay, Fremantle. Tel. FM 412. 
Railway Station, Kalgoorlie. Tel. Kalg. 00. 


SEYBERT J. HAYWARD, Director. 
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